(.Entered at the Poet Office of New York. N. Y.. ae Sectma CtaBs matter. 



Copyright, 1800, by Mnnn & Co.J 



A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 

r$3.00 A YEAR. 

L Weekly. 



Vol. rfLXXIV, — No. 2, 

Established lft45 



J 



NEW YORK, JANUARY 11, 1896 



THE EAGLE BICYCLE. 

When one stops to consider what marvelous in- 
genuity has been expended in the past on the problem 
of transportation forthemasses it is truly surprising to 
think it should have been only of recent years that 
practical methods for assisting persons to cover long 
distances with ease and speed have been devised. 

It is still more wonderful when one considers the 
simplicity of the piece of mechanism with which the re- 
sult is accomplished — the modern light weight bicycle. 

So many prominent men in all walks of life have 
now become devotees of the wheel that at the present 
time the question of individual transportation may 
truthfully be said to have "become one of the greatest 



factors, not only in the development of trade, but in 
the increased growth of our cities and towns where 
good highways abound. 

It is also claimed that no manufactured article is 
used by so many different classes of society a« is the 
bicycle, and there certainly has been no exercise, 
sport or pastime which has proved more beneficial to 
the human race or given greater relaxation and 
pleasure than a spin upon the wheel. 

There is far more interest shown by purchasers and 
riders regarding the mechanical features and methods 
of construction used in bicycle manufacture than in 
any other article made or sold to-day. If a man could 
acquire as much knowledge by investigation and in- 



quiry regarding his watch as his bicycle, there would 
be fewer worthless watches sold. 

In 1888, before the advent of the now universal type 
of safety bicycle, and when ordinary high bicycles 
were really too dangerous for use by conservative riders 
who desired to enjoy the delight of cycling, the Eagle 
high wheel appeared to be the coming wheel, as the 
liability of headers had been entirely eliminated by 
the small front or steering wheel, this result having 
been accomplished without the use of gears or clutches, 
which were then in a very crude state of advancement. 

With the appearance of the safety bicycle, and im- 
mediately upon its general acceptance by the riding 
(Continued on page 20.) 
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COLD SWAGING MACHINE. 



DETAIL OF FKAHE OF LADTS EAGLE BICTCLE. 



DETACHABLE SPROCKET OF EAGLE BICYCLE. 
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ALFBED ELY BEACH. 

When this Issue of the Scientific American 
reaches our readers many of them will have already 
been apprised by the daily press of the death of Mr. 
Alfred Ely Beach, one of the members of the firm of 
Munn & Company, and for fifty years a leading figure 
in the world of science and invention. When a promi- 
nent member of a great business dies, his record in the 
business world is usually of ephemeral interest, in the 
sense that his works perish with him. But in the case 
of Mr. Beach it is different. In the works of his life, 
in his inventions— many made at so early a date as to 
be some decades ahead of the proper time for their de- 
velopment—in his services in the world of science as 
one of the proprietors and virtually a co-founder of 
the scientific publications of his firm, in the work 
represented by the thousands of patents procured 
by his firm for the inventors of America during the 
last fifty years— iri these, his life's work is of per- 
ennial character, and his services to humanity will not 
soon be forgotten, while the Scientific American will 
endure as a monument of the life's work of his firm. 
In speaking of his death to our readers we feel that 
the loss is theirs as well as ours, and that among the 
numerous clientage of inventoi^ who have profited by 
the counsels of this firm, and of scientific students who 
have found in the Scientific American their weekly 
pabulum, will be found an array of devoted friends 
and true mourners. 

Alfred Ely Beach was born in 1826 in Springfield, 
Mass. His death occurred ou January 1, 1896, from 
pneumonia. His father, Moses Y. Beach, was one of the 
prominent figures in the life of old New York. He was 
the founder and for many years the proprietor of the 
New York Sun. His son received his education at the 
celebrated Academy in Monson, Mass. 

The Reverend Alfred Ely, a distant relative, from 
whom Mr. Beach was named, was the Presbyterian 
clergyman of the town, and Mr. Beach was placed un- 
der his guardianship. After graduation from the aca- 
demy the father took his son into the Sun ofBcf, and 
under his father's direction he received the thorough 
training in the publishing business which left him 
so well equipped for what was to be his life work. 
It was a rare treat to hear Mr. Beach tall of his early 
experiences in the forties, when the electric telegraph 
was slowly coming into use, when the first railroads 
and steamships were making their entry into the 
world, and when the habits of life in old New York 
were less cosmopolitan than now. 

tn tbe Monson Academy, which was one of the lead- 
ing educational institutions of the country, Mr. Orson 
D, Munn, with whom Mr. Beach has been associated 
for a few weeks less than half a century, had been a 
schoolfellow of Mr. Beach. In 1846 the two young 
men entered into partnership, purchasing the Scien- 
tific American. The paper was then but a small 
affair. It had been started on August 28, 1845, by Ru- 
fus Porter, a strange, many sided genius, who found 
room in the columns of the new journal not only tor 
science, but for poetry, and for moral and religious 
items. The issue of July 23. 1846, was the first to ap- 
pear with the title of the new firm of Munn & Com- 
pany as proprietors, and Rufus Porter as editor. 

Another interesting point is brought out by an 
announcement made at this early date in the col- 
umns of the new journal to the effect that patents 
could be secured through the Scientific American 
Patent Agency. Mr. Beach, having an inborn taste 
for mechanics, became at once interested in the in- 
ventors of this country and gave his best work and 
thought in securing for them their rights from the 
Patent Office. 

In 1846 the profession of patent solicitors was 
hardly known. Most of the work in this city had been 
done by Mr. Sickles, the father of General Daniel 
Sickles, and a lawyer by the' name of Seth Staples. 

During the year 1846 less than 600 patents were is- 
sued. The inventors of the United States were just 
starting on their career which has brought about the 
issue of more than 20,000 letters patent annually for 
the past ten years. 

Between the years 1850 and 1860, it was Mr. Beach's 
custom to go to Washington every two weeks, to per- 
sonally attend to the applications pending in the 
Patent OflBce, which had been filed by Munn & Com- 
pany as a firm, and no solicitor was better known at 
the Patent OfiBce than he. 

Later, as the business of soliciting patents assumed 
larger proportions, it became necessary to estiblish a 
branch office at Washington, which is still kept up 
with a corps of some twenty employes. The Scien- 
tific American meanwhile grew in size and interest' 
and with the patent department as an adjunct, the 
incesssant labor of the two partners was often pro- 
longed far into the night, and the Scientific Ameri 
CAN became a unique figure in the world of journal 
ism. It formed a complete review of the world's 
progress in science, its bound volumes forming semi- 
annual records of permanent value. It seemed de 
sirable that much of the interesting matter which 
had appeared in the paper during the year should be 
pat into book form, and in 1872 the "Science Record," 



an illustrated octavo volume of 590 pages, compiled 
mostly by Mr. Beach, was first published. The " Sci- 
ence Record," in addition to numerous articles and 
notes on science and invention, contained biographi- 
cal sketches, with portraits, of noted men of science. 
Thus in the volume of 1873, now before us, we find a 
beautiful steel engraving of Professor Joseph Henry, 
woodcuts of Tyiidall, Peirce, Dana, Morse, Kirchhoff, 
and Bunsen, men prominent in the world of S'.;ience, 
and of Judge Nelson, of the Supreme Court, to- 
gether with accompanying biographies. 

In 1876 the publication of the "Science Record'' 
was discontinued. The Scientific American Sup- 
plement, which was started in the same year, was 
designed in part to take the place of the " Record," 
and also to illustrate the great Centennial Exhibition 
in Philadelphia. When the year was completed the 
demand for the new publication was so great that it 
has been continued up to the present time, and is 
considered by thoughtful men, who as a class are 
mostly its patrons, to be the most valuable scientific 
"current opinion" or "review of reviews" that has 
ever been published. Mr. Beach took a special inter- 
est in this publication, and by his energy and taste for 
sound reading, his selection of matter for the paper 
has made it popular and gained for it a very large cir- 
culation. 

It is not going too far to say that the editing of the 
Supplement by Mr. Beach was a labor of love. Mr. 
Beach was a good Spanish scholar, and the monthly 
edition of the Scientific American, published in 
part in that language, was established at his instance. 
When its circulation had reached the point where 
the income from it equaled the expenditure he mani- 
fested great delight. He wanted our South American 
republics to know what was going on in mechanics, 
the arts, and the sciences at the North. His fond- 
ness for new inventions always rendered him courteous 
to inventors, and however busy he might be, he never 
was reluctant to lay aside his work to greet an invent- 
or and listen to his description of his invention, ex- 
hibiting that degree of interest which was marvelous. 
He enjoyed every new invention, and never tired look- 
ng after an inventor's best interest. 

His regularity of attendance at the office was re- 
markable. He never took a vacation. Year after 
year would go by without his ever being absent from 
his desk. His extensive reading of contemporaneous 
matter, as well as of books of general literature, gave 
him, in spite of his apparent confinement, a large hori- 
zon appreciable by anyone to whom he opened his 
mind. There was a piquancy of thought and original- 
ity of mind about him that flavored all his utterances. 

Mr. Beach was in many ways a most remarkable 
man, but perhaps the most conspicuous feature of his 
evenly balanced character was the never tiring indus- 
try with which he applied himself to the multifarious 
interests with which he was connected, and to the in- 
vestigation of hundreds of new and interesting sub- 
jects constantly coming into the field of his researches. 
Although he well knew his limitations, he was never 
satisfied with mere superficial or cursory knowledge of 
a subject, but brought to each new question the 
clo.sest analysis and most careful scrutiny of the facts, 
with a directness in all cases indicating that there was 
never any " lost motion," and with an amplitude of 
previous information suggesting Bacon's well known 
saying, that he had "taken all knowledge for his pro- 
vince." He was never impatient, never in a hurry, 
and always had time for everything, for his life was 
carefully regulated, down to the nicest details, with 
the idea of saving and making the best possible use 
of all his time. His faculty of conciseness and direct- 
ness of expression, and his quick perception of the 
salient points of an invention submitted for his judg- 
ment, were marked characteristics of his business 
life. 

The ever active mind was not satisfied to be busy 
only with the recording of other men's work. He 
was himself an Inventor who has made a broad mark 
in the world of science and art. He invented, about 
1853, the first typewriter, which was intended for the 
use of the blind, and which was awarded a gold 
medal at the Crystal Palace Exposition. His ma- 
chine, a most elegant and expensive piece of mechan- 
ism, is still in existence, and has been fully illustrated 
and described in this paper. His Inventions touch 
upon cable traction of cars and other railway inven- 
tions dating back some thirty years. Pneumatic 
tubes for delivery of mail matter ; also the famous 
Beach hydraulic shield for tunneling in earth ana 
under river beds, were inventions dating back over 
twenty years. The first successful use of the shield 
was in the construction of the expeiHraental tunnel 
under Broadway, between Warren and Murray Streets, 
in 1869, while one of the latest noteworthy examples 
of its use was the construction, in 1890, of a large rail- 
way tunnel between the United S'-ates and Canada 
under the St. Clair River at Port Huron, Mich. Mr, 
Beach was twenty years in advance of his time, and 
his inventions have acquired their fruition two or 
more decades after he originated them. 

Mr. Beach's private life was characteristic of bis 
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strong and individual personality. For society, as 
such, tie had no taste, but all his time, away from the 
office, was passed at home, among his family, where, 
as liusband and father, and always as closest friend, 
his gentleness, his sympathy, bis ever thoughtful at- 
tention to the comfort and happiness of those de- 
pendent upon him, afforded evidence that here only 
did be seek the ha ppiness of life, except such as was 
afforded by the satisfaction with which he successfully 
pursued his intellectual labors. 

His personal habits were of the simplest and most 
regular description. He believed that good health 
depended upon regular habits, simple life, early hours, 
and regular and systematic exercise; and, although 
Mr. Beach was an unusually hard worker, he scarcely 
ever during his life had an illness until his last. He 
had a great love of music, and the opera was his only 
dissipation. 

Mr. Beach was an ardent admirer of the Rev. 
Henry Ward Beecher, and he desired to become a 
parishioner, but the distance between his house in 
New York and Plymouth Church, Brooklyn, was so 
great that this became impracticable. With the 
consent of Mr. Beecher, a pri- 
vate telephone wire was in- 
troduced into the church, 
with a transmitter attached 
to the pulpit, the result being 
that Mr. Beach could attend 
divine service without leav- 
ing his own home. 

He greatly enjoyed asking 
bis friends to his house dur- 
ing the early days of the tele- 
phone, to listen to the elo- 
quent preacher. When the 
hymns were announced hymn 
books would be handed 
about, and the little parlor 
congregation could join in 
the songs of praise with the 
audience several miles away. 

Mr. Beach's family consists 
of a widow, one son, and a 
daughter, who mourn his loss. 
Since Mr. Beach has been 
taken away it is a comfort 
to him who has been associ- 
ated with Mr. Beach during 
his long life of labor to feel 
that the ever active mind 
which never spared the ap- 
parently frail body may now 
be forever at rest. 



A great philanthropist. Lord Shaftesbury, who for 
sixty years devoted himself to the improvement of the 
homes of the poor, says: '*I believe that nothing has 
led to more misery of every sort, moral and physical, 
than burying those people in holes, where nobody saw 
them, and they saw nobody except those who lived 
immediately around them." There is but one remedy 
for the evils of the slum — to sweep it away. The vice 
and disease which breed quickly amid the darkness of 
slum and cellar life will disappear altogether, or in large 
part, if these unfortunate people be obliged to live in 
decent homes, amid sanitary surroundings, and with 
due regard to the sexual separation which is necessary 
to the decency of domestic life. 

The case made out by this report may be summed 
up as follows : 

1. The workman is paying too much rent. The sum 
expended in this way should never amount to more 
than 20 per cent of his weekly wage. In some Euro- 
pean countries it rises as high as 3J, 40, and even 60 
per cent. 

2. The accommodation which he receives is often 
cramped, unhealthy, and badly situated. 



With a view to encouraging this migration to the 
country, the London County Council has recommended 
what is known as a model zone system, by which a 
tariff, equivalent to a mean rate of one-fifth of a penny 
a mile up to twenty miles, is charged on special work- 
men's trains to and from the suburbs. 

Belgium offers such cheap rates that the working 
people are able to live in the farthest outskirts of Brus- 
sels, and yet go to work in the city at an expense for 
railway fare of only four to five cents a day. 

Per cent. 



Per cent of 
net profit 
6 
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THE HDirSIirO OF THE WOBE- 
INO FE0FLE-IT8 ECONOMIC 
AND ETHICAL ASPECTS. 
The eighth special report 
of the Commissioner of La- 
bor, by Mr. Carroll D. Wright, 
which is devoted to the ques- 
tion of the housing of the 
working people, is distin- 
guished by that breadth and 
detail which have made the 
United States government re- 
ports famous the world 
over. 

The term working people 
is a very broad one, and in- 
cludes in any country a great 
multitude which is capable 
of subdivision into classes 
that differ widely, according 
to their character and habits 
of life. 

Mr. Wright makes a three- 
fold division : First, the arti- 
san cla&s, which is composed of men who are well 
paid, and are steady, saving, and ambitious. They 
live in good homes, and, as a rule, make reliable ten- 
aniB. Landlords provide comfortable houses for this 
class and are glad to have them as tenants. 

The next class includes, first, the "unfortunate, 
who, through sickne&s or other misfortune, havegrown 
deeply in debt," and become discouraged; and secondly, 
the "lazy and careless, and those who are not particu- 
larly intelligent or ambitious, or are possessed of bad 
habits." These make poortenants, and landlords give 
them little encouragement. Generally speaking, it is 
the first half of this class that has been the object of 
model dwelling enterprises of a philanthropic charac- 
ter. Socially considered, they are on the "down 
grade," and if left to themselves, they are in danger of 
gravitating to the third class, which "includes the in- 
corrigible, the drunkard, the criminal, the immoral, 
the lazy, and the shiftless." 

The people in this lowest class are destructive as 
tenants and they pay rent only under compulsion. 
They have scarcely any domestic habits or instincts. 
Herding together in city slums, the}' live in a pro- 
miscuous disregard of sexual privacy that is utterly 
piobibitiye of moral or social cleanliness. 
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Improved DwellingB AsBociatioD, New York City. .. 5 

Boston Co-operative Building Company, Boston, 
Mass 6 

Improved Industrial Dwellings Company, London, 

England 6 8 

Hosemount Dwellings for Working People, Edin- 
burgh, Scotland 8 

Rouen Cheap Dwellings Company, Rouen, France.. 3 * 8 

Berlin Building Association, Berlin 6 •• 

Amsterdam Association for Building Laborers' 
Dwellings 6 

That model housing .can be made to pay, is proved 
by the above table published in the report, which 
showsdividends paid, and per 
cent of net profit earned, by 
various companies for the 
last year for which such re- 

turns were available. 

The solution of the pro- 
blem of housing the working 
classes is to be found in the 
co-operation of model hous- 
ing companies that will be 
satisfied with a moderate rate 
of interest, with a combina- 
tion of the various transpor- 
tation companies that will 
make cheap rates for the la- 
boring classes. 

The remark of Georges 
Picot that, " The improve- 
ment of dwellings is the best 
guarantee of civilization," is 
borne out by the observation 
of the philanthropist Shaftes- 
bury, who testified, as the 
result of his many years of 
labor, that he was "certain 
that many people who are in 
a filthy and deplorable condi- 
tion have been made so by 
their own surroundings." 

Any influence that tends to 
destroy the individuality of 
the man or the family is to 
be deplored. The herding 
and swarming of city life does 
this. Any influence thattends 
to emphasize the individuality 
of the man or the family is 
fraught with lasting beneflt. 
The separate cottage dwell- 
ing, with its breathing space 
of surrounding fruit and 
flower garden, sheltering hut 
one family, and owned by 
one man, is capable of bring- 
ing more physical, moral, and 
social blessedness into the life 
of the working people than 
all the other philanthropies 
of Christendom combined. 
-^i ♦ ■»■ 
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3. This high rent and overcrowded accommodation 
is not necessarily the fault of the landlords. It grows 
out of the fact that the working man, especially if his 
work be of an intermittent character, must of neces- 
sity live near his sphere of labor. This has naturally 
led to a rise in the price of building land in the neigh- 
borhood of factories; and statistics show thatthe price 
of land, and the cost of building, have risen faster 
than the rate of wages among the working classes has 
increased. The householder will inevitably try to ease 
the burden of rent that lies upon him by the sublet- 
ting of rooms, and hence arises the excessive over- 
crowding which obtains in all large manufacturing 
centers. 

4. The most promising solution of the difficulty lies 
in the direction of increased rapid transit facilities. 
This wouid bring the speediest relief to the congested 
districts. No people enjoy the freshness and free- 
dom of the country so keenly as the working classes; 
and as soon as it is in their power to enjoy the com- 
forts of country cottage life and at the same be with- 
in reach of their daily work, there will be a large 
exodus to the suburbs. This would result in a lower- 
ing of rents, and an increased accommodation for 
those that remained in the city dwellings. 



According to Engineering 
an order has recently been 
placed with Messrs D. & W. 
Henderson, of Partick, Scot- 
land, for " an exceptionally large racing yacht," 
which is to carry the enormous sail spread of 20,000 
square feet. 

She is to be built from the designs of Mr. Geo. L. 
Watson, the designer of Thistle and the three Val- 
kyries ; but the owner's name has not yet been made 
public. 

The sail area of Defender and Valkyrie III was re- 
spectively 12,640 and 13,026 square feet; and a well- 
known yachting expert has spoken of them as " over- 
canvased brutes." It was confidently asserted last 
year that the limit of possibilities in size had been 
reached, and that future yachts would show a return 
to more convenient and reasonable dimensions. Yet, 
according to this report, the new boat will exceed this 
year's racers in spread of canvas by about 60 per cent. 
Last season's boats drew about 20 feet of water ; and if 
the projected yacht be deep in proportion to her 
power, she will be as awkward to bring in and out of 
harbor as a man-of-war. 



A CABLE 2,184 meters long is to be laid in the Ama- 
zon River between Para and Mauaos, an ordinary tele- 
graph being impracticable, on account of the impene- 
trable forest. 
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THE EAGLE BICTCLE. 

(Continued from first page.) 
public, the Eagle Bicycle Manufacturing Companj' 
produced a strikingly handsome machine of this type. 
Its makers have since been guided by the same pro- 
gressive views, tempered with proper conservatism as 
in the early days. 

The Eagle bicycle of to-day is a typical American 
wheel, and our illustrations will serve to show our read- 
ers some of its distinguishing features of construction. 

During the year 1895 a number of new factories have 
been built especially designed for the manufacturing 
of bicycles. The last, and perhaps the largest, of 
the new plants erected is that of the Eagle Bicycle 
Manufacturing Company, of Torrington, Conn., a cut 
of whose new factory we herewith show. It is situated 
in a valley devoted almost entirely to the manufacture 
of metals into various articles and devices, the infinite 
variety of which is probably unequaled in any other 
one section of equal area in the country. Torrington 
is located between the cities of Bridgeport and Win- 
sted, the two terminal points of the Naugatuck Rail- 
road, covering a distance of hardly fifty miles, and 
there are fully 100.000 people engaged in the various 
manufacturing plants of this remarkable valley. 

The new factory is situated directly on the line of 
the railroad and will have its own switch therefrom 
for shipment of wheels and reception of coal and 
stock. The large shops are built on the most ap- 
proved plan, the roof with numerous vertical win- 
dows, giving a perfect light for machine rooms. 
The best possible construction of countershafting 
is employed, one man being able to keep a line of 
it in motion by pulling at the belt, so perfect is its 
alignment. The new enameling ovens are worthy 
of special mention from their size and complete- 
ness. The factory has its own gas and electric 
plant, so that all operations are under its own 
control. From the main oflBce, the entire area of 
the main shop is visible. The ofBces with draught- 
ing and rooms devoted to correspondence only, 
occupy two full floors of the ofiBce building. 

In the Eagle bicycle cold swaging is exten- 
sively applied. The spokes are also cold swaged 
from the best imported wire, and have thickened 
ends, giving perfect immunity from breakage, a 
trouble of frequent occurrence in the past and 
giving unlimited annoyance to the rider. The 
ends of the tubes are re- 
inforced by a cold swaging 
process, introduced by the 
Eagle Company some 
three years ago, patents 
on which are now pend- 
ing. Into the ends of 
each main frame tube a 
section of smaller tubing 
some three inches long is 
tightly inserted. This 
alone, in conjunction with 
the brazing, would be a 
good reinforcement. But 
in addition the end is in- 
serted into the cold s wag- 
er and is by the rain of 
blows rapidly and evenly 
reduced one quarter or 
one eighth of an inch in 
diameter. This brings the 
outer tube and its rein- 
forcement into perfect con- 
tact, by cold swaging, re- 
ducing both in size and 
consolidating the steel, so 
that they practically represent one 
piece of metaL When brazed in 
place the whole is virtually one. All 
ends of the main frame tubes are 
thus treated, and the value of such 
reinforcement cannot well be over- 
estimated. The tapering of the 
ends also gives a most graceful 
effect to the frame. 

The fork sides are made from 
round, seamless tubing, tapered 
also in the cold swager. A man- 
drel is next used in further forging 
them into the proper flattened con- 
tour. They are then curved in a 
powerful press, so that they receive 
an identical outline in all cases. 

The assembling of the frame is an 
interesting process. The pieces be- 
ing assembled in a heavy metal 
frame, called the "jig," are drilled 
and pinned together and are brazed, 
being subjected to operations of 
alignment between the brazing 
operations. Then, when all is put 
together the wheels must stand in 
precisely the same vertical plane, 
and their axles must not only be 
parallel to each other, but must be 
vertical to the plane of the wheeL 
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The variation of a sixteenth or even a thirty-second of 
an inch in cutting off the tubing used in the construc- 
tion of a bicycle frame, or an equal amount of varia- 
tion in pinning the frame together on the "jig," will 
cause the wheels, when fitted, to be entirely out of line 
with each other. In riding, they would not track, 
and the bicycle would run harder in consequence. 

A common method of obviating this difficulty is to 
bend or twist the frame so that the wheels ma}' be 
made to track. The detrimental results from such a 
remedy are obvious. It is not so with the frames used 
in Eagle bicycles. After each primary operation and 
before the frames are ready for re-enameling, they are 
lined up, not only by the inspector of the frame de- 
partment, but later by the inspector of the assembling 
room. When a frame is found to be out of line, the 
work on it is immediately stopped, and such portions 
as are wrong are taken apart, un brazed, the pins are 
driven out, and the frame is again set up — this time 
correctly. 

Three characteristic features of the Eagle wheel 
are the aluminum rims, the detachable sprock- 
ets, and the three tube loop frame of the ladies' 
wheel. The aluminum rims are rolled from heavy 
sheet aluminum in the works of the companj-. New 
sections have been adopted. The one is for cement- 
ed or for Dunlop tires, and, by its beading, this rim 
is made very stiff. The other is adapted for clincher 
tires, especially th'e G. & J. tire, and is the ideal 
rim for this kind. Steel rims rust and injure the 
tire. Copper plating is sometimes resorted to for 
protection from this trouble. Wooden rims have 
given much trouble by splitting under the stitain 
of clincher tires. The aluminum rim represents 
the combination of its own incorrodibility with 
the strength of steel and lightness of wood. It 
is really somewhat lighter than wood, and, like 
all metal rims, bends in accidents where a wood 
rim would break and be destroyed. It is calcu- 
lated that $40,000 per annum represents the ad- 
ditional expense on an output of 20,000 wheels 
with aluminum rims. 

The detachable front sprocket has its rim car- 
ried by five arms of a spider brazed to the crank 
axle. Five screws hold the rim in place, but the 
ends of the arms are received in depressions in the 
arms of the sprocket rim, so that the driving 
strain comes on the shoulders of solid metal and 

not on the screws. The 

rear sprocket screws bodi- 
ly on the hub with a right 
handed thread, and is se- 
cured by a jam nut with 
left handed thread. Thus 
anyone can change the 
rear sprocket. 

The loop frame we illus- 
trate in a special cut. The 
original loop frame or la- 
dies' wheel of the early 
days had but one tube. 
If this broke, a fall was 
theinevitableresult. Then 
a second tube was added, 
placed almost universally 
directly above the lower 
one. In the Eajile loop 
frame the straight lower 
tube is supplemented by 
two curved tubes, placed 
above it and to right and 
left, so as to spread some 
three inches laterally. Thie 
operates to greatly in- 
crease the stiffness of the wheel and 
makes it even stronger against lat- 
eral strain than is the regular dia- 
mond frame. The Eagle ladies' 
wheel is unique, and is equipped 
throughout with aluminum dress 
and mud guards. 

A bicycle which was run over 
forms one of the Eagle's trophies. 
Whilea complete wreck, not a tube, 
spoke or rim was broken, testi fying 
to the perfection of the machine 
that can be bent but will not break. 
It is needless to say that the hubs 
and bearings are turned out of the 
solid bar. One tendency of the fac- 
tory which is always immediately 
noticeable to a visitor is the con- 
stant use of hand finish, not trust- 
ing too implicitly to automatic ma- 
chinery. 



BICTCLE 



COLLISION. 



Owing to the talk ot assessing 
bicycles in the State of Maine, 
the State Assessors called for an 
estimate of bicycles ridden in the 
various counties. The reports of 
the local assessors show a total of 
9.663 bicycles in use at a valuation 
of $500,000. 
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A VABIABLE SPEED FOWEB CLUTCH. 
The clutch shown in the illustration is very similar 
to one described by its inventor in a paper contributed 
to Section G of the British Association for the Ad- 
vancement of Science in 1893, and noticed at the time 
in Scientific American Supplement, No. 932. It 
forms the subject of a patent recently issued to W. 
Worby Beaumont, 100 Palace Road, Tulse Hill, S. W., 
London, England. The improvement is designed to 
facilitate the starting of driven shafting or adjacent 
parts of machinery by overcoming the inertia of rest 
at a slow speed by positive mechanism, the full speed 
of the driver being afterward obtained, there 
two positive gear speeds with optional inter- 
mediate speeds. There are two successively 
actuated clutches, one containing an epicy- 
cloidal gear by which it transmits power 
through the medium of part of the second 
clutch, the friction grip surface of which is in 
part provided with an extension into it of 
part of or an attachment to the eccentric or 
shaft in the first clutch. Pig. 1 is a sectional 
side elevation, and Pig. 2 an end elevation, 
part in section and the co\-er of the container 
removed, of the clutch as arranged for line 
shafting. Pig. 3 showing a modified form of 
friction clutch. A fixed eccentric on the driv- 
ing shaft carries an externally geared ring on 
which are lugs sliding in slots in a disk, and 
when the latter does not rotate but slides on 
lugs on another ring, the first ring, under the 
ac^ioB of the eccentric, receives a gyratory mo- 
tion corresponding to twice the eccentricity 
of the eccentric. To prevent the rotation of 
the second ring, a band clutch is closed upon it, 
when another ring connected with a disk or cover 
keyed to the driven shaft is caused to rotate, com- 
municating motion to the latter at a speed of perhaps 
one-fourth that of the driving shaft. The band clutch 
ring is then released and a second clutch formed by 
other parts is brought into action, increasing the 
speed of the driven shaft. By means of a lever the 
ppicycloidal gear part of the combination may be 
brought into action to start the driven shaft at the 
speed proper to the ratio of the epicycloidal gear, and 
a friction full speed clutch may also be put into gear. 
The invention provides for several modifications of the 
parts and varying arrangement of the clutches, one of 
the modifications contemplating the operating of the 
friction surfaces of one of the clutches by an electro- 
magnet. 

♦ « ■ » » 

BESTOBATION OF THE OLYMPIAN STADIUM. 
Greece, after exhuming marvels of art from her 



soil, is now preparing for a grand revival of the cele- 
brated Olympian games. Thanks to the munificence 
of a rich citizen of Greece, M. G. Av6roff, the work 
of restoration of the Olympian Stadium or circus at 
Athens is now being carried on. Our engraving 
shows the actual state of progress of the restoration. 
The arena is situated between two hills. It is 656 feet 
long and 100 feet wide. The entrance is at the north- 
ern end. The southern end from which the photograph 
was taken ends in a hemicycle. Twenty-five ranges 
of seats rise on three sides of the arena. The seats, 
steps, parapet, etc., are built of stone from the Piraeus 
and of Pentelic marble. The steps are ten feet wide. 




BE lBM ffi H ' W VAWKBt g SPEED POWEB CLUTCH. 

Under the hill at the east has been dug a vaulted pas- 
sage which gives the athletes directaccess to the arena. 
Great care has been taken to reproduce the ancient 
stadium, the ruins of which have been diligently stu- 
died. Fifty thousand spectators can find a place 
around the arena. Prom the top of the hemicycle 
the view is grand, embracing the amphitheater, the 
palace of the king and the palace of industry. Por 
our engraving we are indebted to L'lUustration. 

— — i^ ) « > »i — — - 

The Alps of Japan. 
At a recent meeting of the Royal Geographical So- 
ciety a paper on " Exploration in the Japanese Alps, 
1891-1894," was read by the Rev. Walter Weston, M.A. 
The range might be briefly described as a backbone or 
axis of granitic rocks, through or over which vast 
quantities of igneous and volcanic rocks had been 
poured from time to time. The most beautiful raouu- 
tainsin form were Hodakayama, whose granite towers 
gave it the name of the "mountain of the standing 
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ears of corn," and its northern neighbor Yarigatake, 
'• the Spear Peak," the Matterhorn of Japan, which 
consisted of an intensely hard, weather-resisting por- 
phyry breccia. The inaccessible character of therange 
cut off nearly all intercourse between the people on 
either side. Near the hot springs of Tateyama strik- 
ing evidences were seen of the terrific power of seismic 
phenomena. All around the spot was a wilderness of 
large bowlders, sand, and stones. Although thunder- 
storms were usually neither frequent nor violent in 
most parts of Japan, they were by no means uncom- 
mon in the central parts of this range. Some of the 
sulphur springs were very remarkable, especially those 
on Tateyama toward the north of the range. 
They were called O jigoku (" great hell "). Jets 
of steam and sulphureted hydrogen burst forth 
sometimes with a deafening roar, and with force 
enough to project lumps of sulphur deposit to a 
^ distance of 15 or 20 feet. In the mountains, 

wherever hot mineral springs were found, the 
peasantry resorted to them, some for the sake 
of the healing virtues of the waters and others 
to kill time pleasantly. The yuba, i. e., "hot 
water houses," as these bathing establishments 
were called, usually nestled at the bottom of 
some deep ravine, or occasionally were found 
perched high up on the slope of one or other of 
the great volcanoes. The temperature of the 
water varied from 100° to 180° Pah. 

This taste for bathing was indulged to an in- 
credible extent. In one place he knew of, where 
the water was jnst about blood heat, a man 
would stay in practically for a month on end, 
taking care, however, to place a heavy stone 
on his knees to keep him from floating or turning over 
in his sleep. The caretaker of this particular estab- 
lishment, a cheery old man of some 70 summers, him- 
self stayed in the bath the whole winter through. 

Chief among the animals found in this alpine region 
was the kuma., or black bear. It sometimes attained 
a length of over six feet, and its flesh was smoked and 
eaten. In the north end of the range the badger was 
very common and was much valued, both for its flesh 
and its fur. In the forests high up the mountain sides 
boars were found. Deer were also hunted in the win- 
ter. Of birds, the beautiful golden eagle led the way. 
Besides the kite, which was common, was a curious 
black and white speckled crow (regarded in Japan as 
the bird of love), and extremely tame ptarmigan 
abounded near the upper snowfields. The most re- 
markable animal of all, however, was now fast dying 
out, This was the giant salamander (Cryptobronchus 
japonieus), found chiefly in the southwest spurs of 
the range. 
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Animals' Cbange of Color In Cold Coantries. 

As winter approaches and the green of summer is 
replaced by snow and ice, a peculiar change occurs 
among certain animals. At the first hint of cold they 
begin to assume a different color ; tints of gray and 
lighter hues appear in the somber black or dark coat 
of summer, and soon the animal is mottled with dark 
and white patches, finally becoming a pure white that 
is at once a protection, rendering it almost invisible on 
the snow. Before the change was understood it was 
supposed that the animals were distinct forms ; one 
white and the other dark. But it is now well known 
that a number of animals change their color with 
the regularity of the seasons, says the Philadelphia 
Times. 

One of the most interesting examples is the hare, 
several of which are known to assume a winter pelage, 
the most familiar being the varying hare and the Arctic 
hare. The latter, in summer, when it would in a win- 
ter coat present a marked and striking contrast to its 
surroandings, is on its upper side black and a light 
brownish yellow, mixed ; the upper portions of the tail 
and the tips of the ears black. This color is retained 
all through the summer, but at the approach of the 
cold season the pelage begins to fade and gradually 
becomes white, with the exception of the tips of the 
ears, which remain black. 

This wonderful changeable hare is found in the 
Alps, Ii'eland, and Scotland, and in the Arctic regions 
of Asia. In many of the Arctic explorations it has been 
of the greatest service to the men from its habit of 
frequenting camps. The voyagers of the Vega often 
relied upon the little animals in time of need and when 
food was scarce. 

In America, in the fai north, we have the same hare, 
but a larger and finer animal, known as the polar or 
glacier hare. The American form ranges from the 
north to the middle portions of the country, and in 
reifions away from the extreme north changes only 
slightly or imperfectly. As the cold comes on, its dark 
coat fades to a lighter hue, becoming pronounced in 
summer again. 

The protection afforded these animals in the far 
north is almost perfect, as it is almost impossible to 
distinguish them from the snow. When they run they 
seem to be swallowed up in the field of white. 

The principal four-footed enemy of the white hare 
is the Arctic fox, that is endowed with a similar pro- 
tection. It is one of the smallest foxes known, and 
certainly one of the most beautiful. In summer, when 
the ground is bare or covered with verdure, the little 
animal has a silky fur, bluish or brownish gray. This 
lasts until the snow comes, when the coat gradually 
changes. The hair becomes longer and thicker, es- 
pecially on the tail and feet, which are densely furred, 
and by midwinter, or before, it is pure white, without 
a suspicion of its summer hue. 

If the winter and summer pelage be contrasted, it 
will hardly seem possible that they represent the same 
animal. The fox is a very cunning and intelligent 
creature, as all Arctic travelers have discovered. It 
is an inveterate thief, stealing for the pleasure of steal- 
ing, taking from the Vega explorers not only food, but 
knives, forks, ammunition, sacks, shoes, and stockings. 
When the men slept they would crawl under the robes 
and nose them, and if those awake held their breath, 
pretending to be dead, the foxes would begin to nibble 
them, and when frightened off would carry away a hat, 
mittens, or anything that came in the way. If fol- 
lowed, one of the foxes would go on guard while the 
others buried the stolen goods. 

The ermine, whose fur has become fashionable again, 
is a familiar example of this remarkable change in 
color. It is common in all the northern countries and 
in our own country down to the Southern States, a 
most destructive little creature, killing chickens,birds, 
and various animals, often simply for amusement. An 
ermine has been observed watching a bird, placing 
itself beneath an inviting roost; when the bird 
alighted it sprang at it, clinging to it, although car- 
ried a long distance into the air. 

Some curious experiments have been tried with this 
little animal. Four or five were caught one summer in 
the north, and found to have rich coats of a mahogany 
brown color. Two were sent to some one in the South- 
ern States, while the remainder were kept where the 
cold winter prevailed. Those in the north began to 
change as the leaves disappeared, the strange paint- 
ing of nature gradually going on until the animals, 
with the exception of the tip of the tail, were pure 
white. Correspondence had been kept up with those 
having the other ermines in charge, but in vain they 
looked for the winter change. The animals retained 
their mahogany colored coat during the warm winter, 
showing conclusively that the change is produced by 
the cold, and is a wise provision of nature, rendering 
the animals almost invisible to their enemies. 

There is another reason given for the change — a wise 
provision of nature to protect the ermine from the 
cold. Animals with black or dark colored fur radiate 
internal heat more effectually than those of lighter 
colors ; so the ermine in its white coat absorbs the rays 
of the SOD, radiating but little ; thus the change be- 



comes an important factor in the preservation of the 
heat supply. In their movements these animals and 
their allies resemble serpents, and the actions of an 
ermine stealing along with sinuous motion over the 
snow is very suggestive. 



ASJUSTINO THE BEAT OF CLOCK FENI)in.UKS. 
The illustration represents a leveling device adapted 
for attachment to a clock mechanism to control the 
pendulum and verge, whereby they will be kept 
plumb, irrespective of the frame carrying the clock 
mechanism proper. It is a patented improvement of 
Fred F. Richey and William Bittmann, of Wamego, 
Kansas. The clock mechanism may be of any de- 
sired construction, and the verge wheel shaft is jour- 




illustration representing the furnace with the grate in 
normal position, so that the smoke and gases from the 
burning fuel on the front grate bars will pass through 
the fuel on the auxiliary grate, the latter being lowered 
occasionally to permit the bnming fuel on the front 
grate to be pushed back on the rear grate, the latter 
being then again raised. The lower ash pit door is 
normally closed, to prevent the passage of outside air 
to the rear ash pit, and it is designed to use a water 
grate in the second combustion chamber, the water 
thus heated being used as a boiler feed. 



BITTHANN & BICHET'S CLOCK FENSULTTU. 

naled in the frame at the back and in a bracket pro- 
jected at the front, each bearing being formed with a 
boss having an integral stud, and on the studs being 
pivoted the upper members of a U-shaped frame from 
which depends a weight. The front member of the 
U-shaped frame is at all times in front of the verge 
rod, while the rear member is straight. On the inner 
face of the front member is pivoted a block in which 
is journaled one end of the verge spindle, its opposite 
end being held in the usual spring. The verge is thus 
carried by the weighted swinging frame, and the pen- 
dulum rod at its upper end, after passing through the 
verge, is secured in the usual manner to c post, which 
is also secured to the back of the forward member of 
the weighted frame, whereby both the pendulum and 
the verge are kept perfectly plumb. The device is 
very simple and inexpensive. 



AN IHPSOVED FUBNACE. 

The furnace shown in the accompanying illustration 
is designed to insure a more complete and eflScient 
combustion of the fuel than is possible with furnaces 
of the ordinary construction, by the employment of an 
auxiliary grate in the rear of the front grate, the rear 
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grate receiving the burning or coked fuel from the 
front grate, and the smoke and gases from the burning 
fuel on the front grate passing through the fuel burn- 
ing on the rear grate. 

The improvement has been patented by A. L. Thorn, 
of Lump City, Montana. In a rear combustion cham- 
ber, pivoted to the rear bridge wall, is an auxiliary 
grate, the front of which is adapted to rest, as 
shown in the dotted lines, on an intermediate grate 
wall, in the center of which is an opening immediately 
at the rear of the front grate, so that the fuel from 
the latter may be conveniently pushed upon the rear 
grate. Under the front grate is an ash pit with in- 
clined bottom, and the ash pit under the rear grate 
has an extension under the front ash pit and a sepa- 
rate door. An arm extending downwardly from the 
rear grate is connected with an exterior lever, by 



Tbe Hardenlne of Extra Soft Steel. 

The subject of the hardening of extra soft steel was 
dealt with at a recent meeting of the Acad€mie des 
Sciences, in Paris, by Mr. Osmond. Taking for example 
a test bar of steel carbonized by cementation in which 
the proportion of carbon varies in a continuous fashion 
(from 1'70 to 0"35 per cent) from one extremity to the 
other, if the bar be well hardened, and an attempt be 
made to scratch it by means of a sewing needle, the 
latter will scratch the softer parts — say, up to the part 
containing about O'TD per cent carbon. The mark or 
scratch then disappears, but, contrary to all expecta- 
tion and to all ideas on the subject, it reappears in the 
part of the bar containing a proportion of carbon of 
about 1"30 per cent. 

In examining the scratch or mark by means of a 
microscope in the most carbonized part, it is found not 
to be continuous, but that it appears to be a series of 
broken or interrupted lines. Tbe part in question is 
therefore not homogeneous and contains at least two 
constituents, which may be here named A and B re- 
spectively. A, not scratched by the needle, scratches 
glass and feldspar. B is scratched by apatite, and 
probably of fluorspar. By giving them a good polish- 
ing, a slight difference in color will be found between 
the two constituents : B is of a silver-white color, while 
A has a slightly grayish tint. Polishing in bass-relief 
on damp parchment, impregnated with a little brown- 
red, does not sensibly affect B, thus assigning to this 
constituent a resistance to inordinate wearing, having 
regard to its relative mineralogical hardness. By 
attacking it with tincture of iodine or by dilute nitric 
acid the mass is divided into only slightly coherent 
polyhedrons, separated or not by traces of definite car- 
bon, to which is attributed the formula FcsC. At the 
same time A and B assume different colors, but are 
ordinarily homogeneous for the same constituent with, 
in the limits of the same polyhedron. The structure 
thus becomes very clearly defined. In most cases, A 
becomes distributed in barbed flakes parallel to two 
directions, which remain constant for each poly- 
hedron ; B forms the base. If the attack be prolong- 
ed, all the section becomes black, both constituents be- 
ing carbonized. The hard constituent. A, is the same 
which forms almost exclusively hardened steel con- 
taining 1 per cent carbon. The proportion of the con- 
stituent B increases with the content of carbon up to 
about 1'60 per cent. To continue the experiments, by 
taking a steel not more complex but of a composition 
which has been found most convenient (for example, a 
steel containing 1'57 per cent carbon), and submitting 
it to a varying hardening process, it will be seen that 
to obtain the maximum of B, the steel must be heated 
up to at least 1,000° Cent, (but not exceeding 1,100° 
Cent.), and cooling it as rapidly as possible in iced 
water or in very cold mercury, otherwise the carbon, 
FcgC, becomes isolated again and diminishes to that 
extent the actual content of carbon in the remainder 
of the mass. Under the most favorable conditions, it 
is possible to obtain a mixture of equal parts (in round 
figures) of A and B. Such a mixture is, relatively, 
only slightly magnetic. A bar of it, with one far end 
placed against one pole of a powerful horizontal mag- 
net, is supported vertically with diflSculty, while a 
similar bar, hardened by heating up to 800° Cent, and 
cooling at 15° Cent., is held horizontally. 

The same mixture, with the parts A and B practi- 
cally equal, cannot be filed, and breaks before it bends, 
owing both to the presence of the hard and fragile 
constituent. A, and to the absence of cohesion bet ween 
the polyhedrons. So far as it has been able to ascer- 
tain them from a mixture, the properties of B tend to 
make it similar to steel, having 25 per cent nickel and 
from 12 to 13 per cent manganese. — The Colliery 
Guardian. 



Sir Edirard Harland. 

Sir Edward Harland, head of the famous shipbuild- 
ing firm of Harland & Wolff, died December 24 He 
was a member of Parliament for North Belfast in the 
Conservative interest, was sixty-four years old, and 
was twice mayor of Belfast. His partner, G. W. Wolff, 
is member of Parliament for Bast Belfast in the Con- 
servative interest, and, Mr. Wolff being of German ex- 
traction, they were known in the House of Commons 
as the Majestic and Germanic. Sir Edward Harland 
was for many years chairman of the Harbor Commis- 
sioners of Belfast, and was a bulwark of Conservatism 
in Ulster. He was one of the foremost organizers of 



the Ulster convention. His baronetcy was the gift of 
which tbe grate may be moved up and down, the 'Lord Salisbury and dates from 1885. 
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Miles per 
hour. 
1 


Min. Sec. 
30 000 


2 


15 000 


3 


10 00 


4 


7 30 


5 


6 00 


6 


5 00 




4 17'1 


8 


3 4S0 


9 


3 800 


10 


3 000 


1] 


8 43'6 


18 


8 30 


13 


8 18'4 


14 


8 08 5 


IS 

16 


8 000 

1 585 


17 

18 

19 

80 


1 45-8 

1 400 

1 34-7 

1 300 


81 


1 25-7 


82 

83 


1 818 

1 18 8 


84 


1 15 


86 


1 18 


86 


1 09-8 


27 


1 06 6 


28 


1 04 8 


89 


1 02 


30 


1 000 


31 .... 


. 580 


32 


568 


33 


54 5 


34 


589 


35 

36 


51-4 

50 


37 


486 


38 


47 3 


39 


46 1 


40 


450 


41 


439 


42 

43 


48-8 

41-8 


44 


408 


45 


400 


46 


391 


47 

48 


38-2 

375 


49.... 


367 


50 


360 


51 


:... 35'2 


52 

53 


34 6 

339 


5t 


33 2 


55 


38 7 


56 


38"1 


57 


31-5 


58 


310 


59 


30 5 


60 


30 



Speed of VehicleH and Pedeatrlansa 

BY JAMES ASHER. 

The speed of a railway train in miles per hour can 
be found by counting the number of rails over which 
a car wheel passes In 20"3 seconds, because 203 seconds 
bears the same ratio to an hour that 30 feet, the length 
of a rail, bears to a mile. The fish plates or the thumps 
may be counted. Thus, supposing that 39 thumps are 
made by a wheel in 20'3 seconds, the train is then run- 
ning at the rate of 39 miles an hour. 

The rate of a train, or any other moving body, can 
easily be found where there are posts half a mile apart. 
I have prepared a table for this purpose, which I give 
here : 



Miles per 
hour. Min. Sec. 

61 89-5 

68 89 

63 88-5 

64 28-1 

65 27-6 

66 27 8 

67 86 8 

68 86-4 

69 860 

70 85 7 

71 85-3 

72 250 

73 84 6 

74 84-3 

75 84-0 

76 83 6 

77 83-3 

78 230 

79 88 7 

80 88-5 

81 288 

88 819 

83.... 81-6 

84 81-4 

85 811 

86 . , 80-9 

87 806 

88 80-4 

89 80-2 

90 800 

CI 19-7 

98 19-5 

93 19-3 

94 191 

95 189 

96 18-7 

97 18-5 

98 18-3 

99 181 

100 180 

101 17-8 

108 17-6 

103 17-4 

104 17 3 

105 17 1 

106 16 9 

107 168 

108 16-6 

109 16-5 

110 16 3 

111 16-8 

118 160 

113 15-9 

114 15-7 

115 15 6 

116 15-5 

117 15-3 

118 15 8 

119 151 

180 150 



A ship's rate is sometimes found by a log line or 
string, about 900 feet long, on a reel and having one 
end fastened to a thin sector shaped piece of wood 
named a log. The arc of the log is loaded to make 
the wood stay vertical when tossed into the sea ; it 
then remains in the same place in the water while the 
line is unwinding from the reel. A sand glass, through 
which the sand flows in one jj^ of an hour, meas- 
ures the time. The line is divided into equal parts of 
50 feet each, called knots or -[hi of a nautical mile. 
Since a half minute has the same ratio to an hour 
that a knot has to a nautical mile, the ship runs at 
the rate of as many nautical miles an hour as it runs 
knots in half a minute. If say 19 knots pass in half a 
minute the vessel is then running at the rate of 19 
miles an hour. 

In another kind of log a small wheel like a screw 
propeller is fastened to a cord in the water. The other 
end of the cord in the ship bears hands. As the ship 
advances, the wheel and the cord continually turn and 
the rate of the ship is indicated by timing the rotation 
of the hands of the instrument on the ship. 

Many ships now use an electric log, in which a screw 
wheel in the water occasionally closes an electric cir- 
cuit and so operates indicating mechanism on board 
the ship. Neither this log nor the one just described 
needs ever to be drawn in. The electric log gives very 
accurate indications. Not only may the speed be in- 
dicated by the two logs just described, but they can 
show the total distance sailed over. 

The rate of bicycles and carriages is sometimes found 
by an instrument which operates like the governor of 
a steam engine. The higher the speed is, the greater 
is the centrifugal force, which causes balls to diverge 
or mercury to rise higher along the side of a vertical 
cup and point out the speed on a dial. 

The writer has recently Invented several methods of 



findingthespeed of carriages, bicycles and pedestrians, 
which will now be explained. 

For common wheeled carriages let x = the time con- 
stant in seconds and r = the radius of the carriage 
X 3| X 2 r 5 r 

- ^- 14 



wheel in inches, then 



3600 63360 * ' 

This equation says that the interval in seconds dur- 
iug which the rate per hour equals the number of 
turns made by the carriage wheel in that number of 
seconds is equal to y\ of the radius of the wheel in 
inches. For example, the time constant of a carriage 
wheel 43 inches in diameter is t* X J^ X 42 = 7}4 sec- 
onds, and if we count say 17 turns of that wheel in 7J^ 
seconds, the carriage is then running at the rate of 17 
miles an hour. A bright spot one inch in diameter 
painted on the hub, the slowest part of the wheel, is 
useful in counting the number of turns made by the 
wheel. Carriage makers should make such a spot on 
one wheel of all carriages, and they should also mark 
the time constant of the wheel on this spot. A small 
tin disk, an inch in diameter, may be tied on the hub 
instead of having a painted spot to determine the ro- 
tations. 

Following are the time constants of carriage wheels 
and old fashioned bicycle wheels : 



Diameter of wheel 
in inches. 



40. 
41. 
48. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 



Time constant 
in seconds. 

71 

73 

7-5 

7-6 

7-8 

80 

8-2 

8-3 

8-5 

8-7 



Diameter of wheel 
in inches. 

51 



52.. 
58.. 
54.. 
55.. 
56. 
57.. 
58. 
59. 
60. 



Time constant 
in seconds. 

91 

9-8 

9-4 



9-8 
100 
101 
103 
10-5 
10 7 



For common 
wheels the time constant is 



bicycles which have 
5rT 



two sprocket 
when r = radius of 



hind wheel of bicycle, T the number of teeth in the 
larger sprocket wheel, and t the number in the smaller. 
Example: What is the time constant of a bicycle 
whose hind wheel has a radius of 12 inches, the num- 
ber of teeth in the larger sprocket wheel is 28, the num- 
ber of teeth in the smaller is 10 1 

Solution : Substituting in the formula we have 
5 X 12 X 28 



= 12 seconds. 



14 X 10 

All that the wheelman on this bicycle, or an ob- 
server some distance off, need do to find the rate of this 
bicycle at any time is to count the number of times he 
presses down one of his feet in 12 seconds. Thus, if he 
presses his foot down 14 times in 12 seconds, he is then 
traveling at the rate of 14 miles an hour. 

A cyclist may sometimes with advantage use ten 
times the time consta.nt of his bicycle, or a driver'may 
do the same with the constant of his carriage, and a 
pedestrian may do the same with his own constant. 
When this isdone, the numbercountedmust be divided 
by 10. This is done simply by regarding the right hand 
figure as tenths of miles and the other figures as miles. 
Thus, if a person counts 134 down strokes of his foot in 
10 times the time constant of his bicycle, he is then 
riding at the rate of 13"4 miles an hour. 

2rT 
t 

is the diameter in inches which a bicycle of the old 
style, having the pedals on the wheel shaft, would 
need to go the same distance as the given bicycle when 
the pedals on both perform a revolution. 

Thus, when we say that a modern bicycle has a gear 
of 34 we mean that each revolution of the pedals car- 
ries the bicycle as far as an old style bicycle 84 inches in 
diameter, having the pedals on the drive wheel axis, is 
driven along during one revolution of its pedals. 

The gear of a bicycle is found by multiplying the 
diameter of the hind wheel in inches into the number 
of teeth in the larger sprocket wheel, then dividing 
the product by the number of teeth in the smaller 
sprocket wheel. Thus, the gear of a bicycle which has 
25 teeth in the larger sprocket, 10 in the smaller, 
and has a hind wheel 24 inches in diameter is 
25 X 24 



Bicycles are distinguished by their gear, ' 



which 



10 



^ 60. 



Since the time constant 
2rT 



distance from the axis to the ground, when the seat 
sustains the weight of the rider, for the pneumatic tire 
is compressible. 

The time constant of a pedestrian can be approxi- 
mately found on principles similar to the foregoing. 
First find the average length of step in inches. Let x 
= time constant and s = average length of step. 
X s 

^^®° "3600 ^ 63360 

That is to say that the time constant bears the same 
ratio to the number of seconds in an hour that the 
average length of step in inches bears to the number 
of inches in a mile. Solving the equation, we find that 
X = ^gs. Now, since ^ s is a very small number, 10 
should always be multiplied into it ; then the number 
of steps in this time may be divided by 10 by simply 
regarding the right hand figure as tenths and the left 
hand figures in the numbers as miles. For example, 
if a man's constant is 178 seconds, he would count the 
number of steps taken in 17 '8 seconds, and if he takes, 
say, 38 steps in this time, he is walking at the rate of 
3"8 miles an hour. The average length of step when 
walking very rapidly should be found, then the aver- 
age length when walking very slowly ; the mean of 
these two averages may be taken as the person's aver- 
age length of step. For example, in walking very rap- 
idly over 100 yards I found that my average length of 
step was 36 inches ; in walking over the same distance 
very slowly the paces had an average length of 27 



divided by the gear 



= Ys, the time constant may be found by multi- 
plying ^ into the gear of the bicycle. 
Thus the time constant of a bicycle whose gear is 56 is 

<> X 56 .„ , 

— -- — = 10 seconds. 

Here are the constants for bicycles of 13 different 
gears : 
Gear. 



58 


9-8 


54 

56. 


9-6 

100 


57 


101 


60 

63 


10-7 

11 8 



Time constant. 
89 sec. 



Gear. 
70... 
88... 

84... 



Time constant. 
... 12-5 sec. 
... 14-6 " 



91. 



150 
15-7 
15-8 
16-2 



inches. T now regard 



36 + 27 



= 31'5 inches as my 



average length of pace in calculations for speed. It 
is, of course, impossible to obtain as accurate results 
by this method as we can with wheels. 

A pedestrian walking on a railway may find his rate 
in the same way as the rate of a train, explained in the 
beginning of this article : but it is better to count the 
number of rails passed in 10 X 20-3 seconds, or 3 min- 
utes 23 seconds, then regard the right hand figure as 
tenths and the left hand figures as miles. This method 
is very accurate. 

A person when walking or driving may find his rate 
by counting telegraph poles. If they are set 176 feet 
apart, or 30 to the mile, the number of poles counted 
in two minutes exactly indicates the rate in miles per 
hour. 

Thus, if he passes 4 poles in 2 minutes he then travels 
at the rate of 4 miles an hour. 

This method is available for finding the rates of 
sleighs or of a horse when the traveler rides in a sad- 
dle. The rate of a horse may also be approximately 
found by finding his average length of pace and pro- 
ceeding as in the case of a pedestrian, explained in a 
foregoing paragraph. 

The rate of a pedestrian or a vehicle can also be easily 
found by counting the number of ridges in fields 
passed or fence posts along the road if the time con- 
stant has been found on principles like those explained 
in the present article. 



The radius of the bind wheel should be taken as the 



Resonance and Echo In Large Halls. 

Architects should keep in mind the golden rule, that 
resonance, such as is to be obtained by thin elastic lin- 
ings, or even by masses of air judiciously distributed, 
is a thing to be sought in designing rooms for hearing 
music, or for public speaking, while echo, such as is 
produced by hard, unyielding surfaces, is to be avoided 
as much as possible. Every architect who has ever 
designed a music room for a private house knows how 
greatly the effect of music is improved by lining 
the walls of the room, and if possible the ceiling, with 
thin wooden paneling ; and every layman who has 
ever bought a piano must have noticed what depth 
and richness is given to the tones of one played in 
the dealer's wareroom by the sympathetic vibrations 
with which the strings of the surrounding instruments 
respond to the playing. 

For twenty centuries, at least, architects have 
sought in various ways to secure similar resonance 
in large rooms, understanding thoroughly the ad- 
vantages to be derived from it. The Gewand- 
haus, at Leipsic, reputed to be acoustically the 
most perfect music hall in the world, owed its 
quality to the fact that it was surrounded by thin par- 
titions, set at a little distance from the main walls of 
the building, which by their own elasticity, joined to 
that of the mass of air between them and the walls out- 
.^ide, provided the resonance which experience has 
shown to be indispensable. In the same way. La 
Scala Theater, at Milan, one of the largest and acous- 
tically the most perfect of all European theaters, was 
lined throughout with thin woodwork. 

The ancient Greeks to secure resonance without the 
use of woodwork, placed under the seats of their 
theaters earthen pots, with the mouth turned toward 
the stage, the vibrating mass of air in these serving to 
reinforce the sound. On the other band, rooms in fire- 
proof buildings, surrounded on all sides by hard, rigid 
masses of masonry, are very apt to be acoustically bad. 
Even where the large rooms, by careful study of their 
proportions, are successful, the smaller rooms, which 
cannot be so proportioned, are in such buildings 
almost always intolerably noisy.— American Architect. 
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THE FIBST FBOFOSED ELEVATED BAILBOAD FOB 
NEW YOBK, 

In the accompanying cut we publish a view of an 
elevated railroad for New York which is reproduced in 
facsimile from a comic paper published in 1846. 



THE TBAHWAYS OF LAUSANNE. 

The idea of the installation of tramways at Lau- 
sanne dates back to 1869-1872, that is to say, to the es- 
tablishment of the Lausantie-Ouehy et Lausanne- 
£challeus lines. The honor of it is due to Mr. Gossin, 
cantonal engineer. The system thought of then was 
that of Mr. Mekarski, which consisted in the actuat- 
ing of automobile cars by 
compressed air. In 1882, 
Mr. Bergaron, another en- 
gineer, thought of exploit- 
ing a cable tramway of the 
Hallidie type in use in San 
Francisco, not only to do 
service for Lausanne, but 
also to radiate in different 
directions. In 1888, Mr. 
Vautier was charged with 
the study of a project based 
upon the Abt rack and 
steam propulsion system. 
The huge size of the en- 
gines caused the commit- 
tee that had proposed the 
idea to reject it, and the 
conclusion was reached 
that the only system ad- 
missible in a city like Lau- 
sanne was electricity. 

In the first project of 
Engineer Palaz the motive 
power was to be borrowed 
from the waters of the 
Bret, and the generating 
works were to be estab- 
lished under one of the 
arches of the great bridge. 
But as the conditions of 
this would have been too 
onerous, it was transferred 
to the Pontaise, and the 
choice was limited to either 
petroleum motors or those 
using poor gas. Finally, 

on December 21, 1894, Mr. Palaz obtained from the 
Federal Assembly the concession of a system subdi- 
vided thus : 

Urban system comprising the lines : Tour de Ville, 
Ik-E. Monsquines station, J. S. St. Francois station, 
Riponne-Pontaise, Ecole de Medecine-Chailly. 

The system comprised also the Monsquines-Lutry 
line. 

Electric propulsion by aerial condactor, contact 



trolley and return by rails, prevailed for reasons en- 
tirely peculiar to the city of Lausanne. Accumulators 
were rejected on account of the strong declivities. 
They would have given rise to considerable dead 
weight. Steam propulsion, too expensive with so 
broken a profile, would even have been impossible 
upon the Chailly and Pontaise sections. The advan- 
tage of electric propulsion, such as it has been con- 
ceived, is that it permits of the use of light rolling 
stock and satisfies the exigencies of an active circula- 
tion. The only serious motive, moreover, for not tak- 
ing some other mode of propulsion into consideration 
was the newness of such systems as those working by 



YANKEE DOODLE. 




A Report signed " many citizens of Watertown " has recently 
demonstrateil; as far as logic can demonstrate, that, " all things consid- 
ered, a Plank Rail Road is the most advantageous and cheapest that can 
be constructed over a soil not naturally fitted for road-making." To 
prevent the mortification of being beaten by an obscure country town, 
Yankee Doodle calls upon the city authorities at once to take this 
matter in hand — not the road — but the feasibility of adapting it to our 
thoroughfares. As, by the coiomon practice, Broai^way would seem 
totally unfit for road-making, many dollars might be annually saved to 
the city treasury, and the wayfarers of that over-crowded p.rtery grate- 
fully relieved of the danger and inconvenience of traveling in omnibuses, 
by the novel plan set forth above. The road should be constructed of 
good solid plank, elevated about fineen feet to admit the passage of the 
tall turn-otlts of the upper ten,— the only turn-outs on the road, — without 
knocking off the hats of the driven and footmen; supported in the centre 



of the street by locust uprights, which are very durable. Along this 
elevated plane a double stream of cars mi^ht fly with the velocity of a 
lie on the Magnetic Telegraph wires and without any very great danger 
to* those cautious pedestrians who may take the side-walks. Depots 
might be established at suitable distances — say one at Trinity and the 
other at Grace Church, thus uniting the two extremes of Broadway in 
commerce and piety. A star policeman should be stationed at each end 
to see that the exercises are not disturbed, and now and then to look 
into Wall street. By this plan, the inhabitants of the upper Wards might 
just step into Grace Church and hear the singing and arrive at Trinity 
time enough to hear the text ; and ader dozing through the sermon, 
return to Grace in time for the last voluntary- The Magnetic Wires 
might also be elevated on the plane of the Rail Road, and thus rid 
Broadway of that picturesque absurdity. 



THE FIBST PROPOSED ELEVATED BAILEOAD FOB NEW YORK. 



compressed air, which, however, have been greatlyim- 
proved, especially by Messrs. Popp and Conti. Then 
again, there was the matter of fashion, the majority 
of the Swiss tramways recently constructed being 
operated by electricity. 

It <vas a question of finding a source of electric 
energy. Should the hydraulic power of the Jura or 
Alps be utilized at Lausanne, or should a special gener- 
ating works be created for the tramways ? After long 



discussions, the latter was the solution adopted. The 
works decided upon consist of two parts : one of 
them, fronting upon Saint Martin Street, is 56 feet 
square, 26 feet in height, and contains the engines, 
dynamos and regulating apparatus. Its frame is 
metallic, and a fifty foot rolling bridge of five tons 
power is arranged in it. The other measures 41 X 37 
feet and contains space for three gas generatoi-s and 
accessories. The accumulator room, which is 42 feet 
in length, 41 in width and 11}^ in height, adjoins that 
of the gas generators. The apparatus for refrigerat- 
ing the water and cooling the motors are placed at the 
extremity of the engine room in an annex reserved for 

them. 

The motor using poor 
gas had the preference. 
It is supplied by a special 
gas produced at the works 
by blowing a mixture of 
superheated steam and air 
into what are called gas- 
generating furnaces. In 
this way a minimum ex- 
pense of two ounces of 
anthracite per horse hour 
in current service has been 
reached. 

At first there will be 
insttilled but two gas 
generators and two 130 
horse power motors, one 
of which, represented in 
our engraving, will run, 
upon an average, from 18 
to 20 hours a day. A bat- 
tery of accumulators, serv- 
ing as regulator and re- 
serve, will be of about 200 
horse power. 

The track, which is of 
3"28 foot gage, will be 
formed of Phenix 32 pound 
rails, laid upon 16 pound 
metallic ties in the un- 
paved portions and of 47 
pound Phenix rails laid 
upon ballast and cross- 
braced in the paved por- 
tions. 

The feed lines are now 
subterranean and now aerial. Those of contact are 
supported by poles or stretching cables. 

The car has a capacity for 30 passengers. It is actu- 
afed by two electric motors of 20 horse power each, 
that drive the axle through a single train of gear 
wheels. It is provided with block brakes, electric 
brakes, and safety drag brakes acting upon the rails. 
The 39 X 105 foot car houses will receive 20 cars. 
The cost of the first establishment, which is doubt- 
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less quite high, as a consequence of the topography 
of the citj', is thus distributed : 

Land and outbuildings $44,000 

Generating worlcs | 54,000 

Tracli and electric railway 73,000 

Eolling Etocls: 45,000 

Administration, ete 30,000 

General total $^46,000 

As for the service, that will be 8 or 16 minutes, ac- 
cording to the lines. 

As expense of motive power, one reckons about 2 
cents per mile car, and an output of about two and 
a half pounds of anthracite per same unit. 

For the water supply, a reservoir of from a,880 to 
3,600 cubic feet is proposed, and a double intake of 
water from the city mains and the Bret, the washing 
of the gas and the cooling of the motors requiring 
quite a large quantity of water. — La Revue Technique. 



ELECTBIC IGNITERS FOB OAS ENGINES. 

BT OEOBOE H. HOPKINS. 

Gas, gasoline and petroleum oil engines are daily be- 
coming more popular, and not only is the number of 
regular manufacturers becoming very 
large, but many amateurs are trying their 
handsatthe production of engines of this 
class. The field is very fascinating to 
mechanics, but no one knows the amount 
of experiment required, or the vexation 
experienced in bringing out a motor of 
this class, who has not already experi- 
mented in this line. 

One of the most difficult problems is 
that of providing an efficient means of 
igniting the explosive charge in the 
cylinder, at the proper instant without 
intermissions or failures. A r?d hot tube 
into which the gas is admitted at the right moment 
is simple, good and reliable, so long as the tube lasts, 
but the tube speedily burns out and requires renewal 
Ignition by means of a traveling flame necessitates in- 
tricate and delicate devices which require constant 
care to prevent failure. 

The electric spark, taken all in all, is probably the 
best igniter, but even that has its objections. It is 
largely used and is simple. As many amateurs are 
seeking information on the subject of ignition for gas 
engines, we have prepared illustrations showing the 
principle of the electric igniter, leaving it to the engine 
builder to make the adaptation to the particular en- 
gine to which it is to be applied. 

The essentia! feature of the electrical igniteris the 
spark coil. This does not differ from the spark coil 
used in connection with an ordinary illuminating gas 
burner, and the electric lighting attachment to the 
gas burner embodies the principle of the igniter for 



after it has been operated. By pulling the angled 
lever the plug of the cock is turned one-eighth of a 
revolution, so that the gas is turned on or off accord- 
ing to the position of the holes in the plug. To 
the upper end of the burner tube adjoining the tip 
is attached a collar which supports a wire contact 
near the slit of the burner. The collar is insulated 
from the burner by a piece of asbestos paper. The 
upper arm of the lever carries a spiral spring terminat- 
ing in a wire contact arm which makes an electrical 
contact with the wire supported by the insulated col- 
lar whenever the angled lever is swung. 

It will thus be seen that by swinging the lever the 
passage in the burner is alternately opened and closed. 
The collar at the top of the burner is connected with 
one pole of the battery and the burner or the bracket 
to which it is attached is connected with one terminal 
of the spark coil, the other terminal of the coil being 
connected with the remaining pole of the battery. 

When the angled level- is pulled in the manner de- 
scribed so as to let on the gas, the spring arm at the 
upper end of the lever comes into contact with the 
wire supported by the collar, thus completing the dec- 



lines, and a spark is produced, the arrangement of the 
circuit being the same as in the case just described. 
In this case, if the charge is not to be ignited at every 
revolution, a commutator or switch will be connected 
with the rotating parts of the engine which will inter- 
mit the current as may be desired. 

There are many ways in which the making and 
breaking of the electric circuit in the chamber con- 
taining explosive mixture may be effected. The coil 
might have one, two or more additional layers of mag- 
net wire. The main difficulty with this igniter is the 
failing of the battery. A battery consisting of four or 
six Fuller cells should operate the igniter for several 
weeks. Leclanche cells may be used, but they should 
be connected up so as to produce aquantity of current 
rather than high voltage. 

A small dynamo has been used successfully for the 
ignition. In this case no spark coil is required, the 
extra spark from the machine itself being all that is 
necessary. 





Fig. 2.-0AS BVBNEB WITH ELECTBIC 
IGNITEB. 

gas engines, but it does not possess the required sta- 
bility and lasting quality. The smallest practical coil 
is made by filling a paper mailing tube 7 inches long 
and 1% inches in diameter with annealed iron wires of 
any size from No. 16 to No. 9, the wires being arranged 
in three or four layers around a % wooden core. 
Upon the paper tube are wound four layers of No. 
10 cotton-coN'ered magnet wire. Before winding the 
coil, wooden heads are secured to the ends of the 
core, as shown, to form a spool. The inner and 
outer terminals of the coil are connected with bind- 
ing posts projecting from one of the heads. 

The ratchet burner in connection with which the 
coil is intended to be used is shown in Fig. 2. The 
plug of the gas cock is provided with two transverse 
holes at right angles to each other, and the outer end 
of the plug carries a ratchet having eight teeth. On 
the shell of the gas cock is placed an angled lever 
carrying a spring- pressed hookeil pawl, which engages 
the ratchet on the plug, and a spring is provided for 
returning the angled lever to the point of starting 



Fig. 1.-THE SFABK COIL. 

trical circuit through the coil and connections, causing 
the core of the coil to be strongly magnetized. The 
further movement of the angled lever draws the spring 
arm off from the wire contact supported by the collar, 
and at the breaking of the circuit the extra or induced 
current generated in the coil, being of very high poten- 
tial, leaps across the space between the contact wires 
and produces a brilliant spark which ignites the gas 
issuing from the burner. 

When it is desired to extinguish the light the angled 
lever is again pulled, revolving the plug of the cock 14 
of a revolution, cutting of the gas supply. A spark is 
again produced at the points of contact, but this is of 
no consequence. 

In Figs. 3 and 4 is shown the adaptation of this prin- 
ciple to the ignition of the explosive mixture in a gas 
engine. In the passage which admits the explosive 
mixture to the cylinder is inserted a hollow shaft 
the bore of which is eccentric, and in the shaft 
is inserted a spindle which is insulated from the 
shaft and carries at its inner end a finger piece which 
is capable of coming into contact with a stud project- 
ing inwardly from the casing of the engine. The 
finger on the spindle is held in the proper position for 
contact with the projecting stud by a spiral spring' 
surrounding the spindle and connected with the hol- 
low shaft, but insulated therefrom. The hollow shaft 




Figs. 3 and 4.-IGNITEB FOB GAS ENGINE- 
BEVOLVINO FOBK. 

is provided with a spur wheel by means of which it is 
turned, and the spindle extending through the hol- 
low shaft is in electrical connection with one termi- 
nal of the spark coil, the other terminal being con- 
nected with the battery, the battery in turn being 
connected with the engine cylinder, When the hollow 
shaft is rotated in the direction indicated by the ar- 
row in Fig. 4. the finger forms a contact with the pro- 
jection, and the further rotation of the hollow shaft, 
by virtue of the eccentric arrangement of the spindle, 
causes the finger to slip from the projection and thus 
cause a spark at the moment of separation, as in the 
case of the electric gas burner. This construction 
permits of using heavy parts which do not readily 
wear out or burn out. 

In Fig. 5 is shown a modification, in which the 
igniter is operated i)y reciprocating movement. The 
sliding rod to which is attached a contact piece is car- 
ried by a sleeve having an insulating lining. When 
the rod is drawn back the movable contact piece slips 
off from the stationary contact, as indicated in dotted 



Japanese Demand for Cotton. 

Regarding tlie recent heavy shipments of cotton 
from this country to Japan, Edward 
Atkinson, an authority on the cotton 
manufacture in New England, says : 
" There is no doubt that Japan will es- 
tablish cotton spinning with considerable 
rapidity, and in the course f)f some years 
will probably be enabled to supply the 
increasing wants of the modern world, 
heretofore mainly supplied by England. 
But in order to make any of the fabrics 
which would have any considerable sale 
in this country merely as cotton fabrics, 
without regard to the design of the 
weaving or the printing, and in order to 
supply that part of the demand of China for what 
are known as gold end and red end shirtings, 
made of medium fine yarns, it will be impossible 
for Japan to use her own limited supplies of cotton 
or any of the cotton of China, which, although 
produced in very large quantities and admirably 
handled, is so short in staple as not to make it 
fit for the work, or even the India cotton, which is 
only fit for coarse, low numbers. Her whole supply of 
cotton must be found in this country. Hence it follows 
that the progress of Japan may to some extent check 
the demand for American cotton for English mills and 
may, at least, prevent the increase, if it does not work 
a reduction, in the export of cotton fabrics from Great 
Britain, but will have no influence whatever upon the 
cotton manufacturers of this country so farasthe mak- 
ing of the fabric is concerned. What we have to fear, 
if there is anything to fear, in getting the goods which 
people desire, are the skill, taste, and aptitude of the 




BATTCRY^S 



Fig. 6.- IGNITEB FOB GAS ENGINES- 
BECIFBOCATING FOBU. 

Japanese in devising both woven and printed cotton 
fal)rics. The influence of this demand upon the South 
will be very beneficial in hastening improvements in 
ginning, handling and baling, which have lately at- 
tained great prominence among the cotton growers 
of the South." 



The New York Carbide and Acetylene Company was 
incorporated at Albany December 24, to manufacture 
and sell gas-producing materials and acetylene gas, 
and to distribute other than by the use of mains, lique- 
fied gas, and to manufacture and deal in gas apparatus 
in Milbrook, Dutchess County. 

The capital is $7,000,000, divided into 70,000 shares. 
The directors are: E. C, Benedict, Anthony N. Brady, 
Edward N. Dickerson, J. Bertschmann, Charles F. 
Dietrich, Walton Ferguson, John Pox, R. Somers 
Hayes, Erasmus J. Jersmanowski, Frederick P. Olcott, 
Arthur B. Proal, John Sloane, and Samuel Thorne, of 
N. Y. City. Julius J. Suckert, of New York, subscribes 
for 69,988 shares of the capital stock of the company. 
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Tbe Causes of Death in Pneumonia. 

Dr. Bollinger maintains that croupous pneumonia 
is a typical local infectious disease, pursuing in the 
majority of cases a very regular course. It is not dan- 
gerous on account of the duration or the intensity of 
the fever. The impairment of the function of the 
lung is likewise insulScient to explain death. The 
cBdema so frequently found in the parts of the lung 
spared by the disease is not the result of a passively 
increasing collateral hypersemia, but of cardiac failure. 
The collapse symptoms in croupous pneumonia and 
the fatal weakening of the heart are dependent on 
oligseuiia, which leads to impaired nutrition of the 
cardiac muscle, already weakened by the fever and 
tlie extra demands upon it. Anaemia of the brain may 
cause disturbances of innervation of t^ie heart, and 
this may be an additional factor. The exudate into 
the lung tissue may be likened to a venesection pro- 
duced by the pneumocoecus, which in a few days de- 
prives the blood of a large quantity of important con- 
stituents. The reason why death takes place so early, 
and usually in the same stage ot the disease, from the 
sixth to the eight day (corresponding to the transition 
from red to gray hepatization), is probably because 
the exudate has to attain a certain acme before life is 
imperiled. If these facts are applied to therapeusis, 
it follows that, in addition to the usual treatment of 
pneumonia, every effort should be made to combat 
the oligeemia. Large quantities of fluids should be 
supplied to the system through every available chan- 
nel, even in the form of saline infusions. This should 
be done at an early period, before collapse symptoms 
have manifested themselves. — Munchener medieinische 
Wochenschrift. 



CYCLIST FOLICEHEN IN NEW TOBK CUT. 
The introduction of the bicycle into municipal ser- 
vice has been tried in this city with excellent results. 
So far the introduction has been experimental, but 
the success of the service has been such that it will 
lead to a considerable extension in the near future. 
Police Commissioner Andrews, himself a wheelman, is 
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ITses for Old Corks, 

Corks are thrown away in great quantities, and 
very few people think that there is any value attached 
to that material after it has served its purpose once as 
stopper of a bottle. Nevertheless it has become one 
of the most valuable components of a city's refuse. 
Great quantities of used corks are now used again in 
the manufacture of insulating covers of steam pipes 
and boilers, of ice boxes and ice houses and other 
points to be protected from the influence of heat. 
Powdered cork is very useful for filling in horse collars, 
and the very latest application of this material is the 
filling in of pneumatic tires with cork shavings. Mats 
for bathrooms are m.ade of cork exelusivelv, and it 
also goes into the composition of linoleum. Cheap 
life preservers are now filled exclusively with bottle 
stoppers, cut into little pieces. 




AN IHFBOVED BAILWAT TBICYCLE. 

The illustration represents a light, strong, and inex- 
pensive tricycle, adapted to carry one or more peAons, 
as well as tools and appliances for repairing electric 
lines and railway tracks. The improvement forms the 
subject of a patent issued to William J. Mellor, of 
Langtry, Texas. The front and rear main wheels are 
journaled in a frame, on which is a crank shaft and 
sprocket wheel to rotate the rear wheel. 
The other track rail is engaged by a ' 
flanged guide wheel on a short axle 
clipped to a transverse bar whose other 
end is bent to the form of a post and 
journaled in the middle portion of a U- 
shaped bracket attached to the frame. 
On the post is a collar engaged by an eye 
on a rod carrying the handle bar, the 
collar being adjustable to raise or lower 
the handles to suit the rider. From the 
lower end of the post a stiffening rod ex- 
tends to an eye on the transverse rod, 
which is also further strentrthened by a 
detachable brace rod, connecting it with 
the frame, but, by disconnecting the lat- 
ter, the guide wheel may be folded upon 
the frame so that the machine will take 
up but little room, and may be conve- 
niently moved about when not in use. 
A brake is arranged in the rear of the 
front wheel, and on the frame, in front of 
the sprocket wheel, is carried a tool box, 
a platform at the rear affording space for 
another passenger or for fixtures and ap- 
pliances to be carried. By the move- 
ment of the handle bar the rider keeps 
the guide wheel in a proper forward or 
rearward position on curves, preventing 
any binding of the wheels, and readily 
balancing the frame where there is considerstble dif 
ference in the elevation of the rails. 



A NEW YOBK CITT CYCLIST POLICEMAN. 

made directly responsible for the innovation. Four 
policemen were mounted on bicycles, and assigned to 
duty in the upper part of the city. Already a num- 
ber of meritorious arrests of reckless drivers and 
cyclists have been made by them. In the case of a 
driver the tactics followed are for the officer to ride 
ahead of the offending vehicle and allow himself 
margin enough for dismounting and making the ar- 
rest. In the case of a cyclist who was obdurate, the 
oflBcer in one case ran into him, bringing wheels. 




In the Boston Museum of Fine Arts there are many 
casts of works of sculpture which are dusted in a novel 
manner. A large air pump is mounted on a truck and 
is rolled around to the various rooms. One man oper- 
ates this pump, the other applies a fine jet of air to 
the sculptures, blowing off the dust. This blowpipe is 
connected to the pump by means of a pole and rubber 
tube. 



HELLOB'S BAILWAY TBICYCLE. 

officer, and cyclist down in a heap, but, as tbe commis- 
sioner expressed it, with "their man on top." 

The photograph shows one of the Boulevard police 
on duty. As the service is extended a special color or 
other designation will be adopted for the police 
wheels. 

Commissioner Andrews told of one man who was 
recently promoted to the position of roundsman for 
meritoiious arrests with tlie aid of the bicycle. Al- 
though a foot patrolman he impressed into his service 
on aach occasion a private wheel, mounted it and 



caught his men, who, otherwise, on account of their 
long start, would infallibly have escaped. 

The next move is to be the mounting of roundsmen 
on wheels. The duty of a roundsman Involves the 
overseeing of a large district and the control of the 
patrolmen who are performing their tours therein. 
The bicycle mounted roundsman will, it is thought, 
be the ideal ofBcer for this work. 

For patrol work in the annexed district the cyclist 
policeman will be able to cover his round four or five 
times where the foot policeman would do so but once. 
In the case of an equestrian or mounted policeman the 
difference would probably be as great, as the horse is 
kept at a walk not exceeding a pedestrian in speed. 

m **> ^ 

Tbe niaslcal Jnistletoe. 
Few plants belonging to the English flora have 
associated with them so much that is of interest as the 
mistleoe, and the spoils of our orchards and of those 
of Normandy with which the markets are now crowd- 
ed testify in no uncertain manner to the high estima- 
tion in which this remarkable plant is held by all 
classes of the community. Nor to those familiar with 
the traditions with which the mistletoe is surrounded 
is it surprising that it should be regarded with so much 
favor by rich and poor alike. The origin of the plant, 
about which a correspondent inquires was, according 
to tradition, an event of the most remarkable charac- 
ter, and it has had ascribed to it almost every conceiv- 
able virtue. We read in Norse mythology that Frigga, 
the mother of Baldr, the Apollo of the north, endea- 
vored to preserve her son from harm by an oath from 
all, as she believed, created things, that they would 
not injure him. She, however, overlooked the mistle- 
toe, "so small and feeble," that she did not take an 
oath from it. Loki, an evil spirit, discovering this 
omission, made an arrow of one of the branches and 
placed it in the hands of the blind god HOdr, who, 
throwing it at a venture, fatally wounded Baldr. The 
gods, however, restored him to Frigga, and, as some 
reparation, dedicated the plant to her, and gave her 
control over it for so long a time as it did not touch 
the earth. From this tradition has probably arisen 
the practice of suspending a bough from the ceiling 
and of persons saluting each other under it. The 
views held by some of the older herbalists and others 
with regard to the growth of the mistletoe are not less 
remarkable than the mythological account of its origin, 
and with reference to this Gerarde writes: "This ex- 
crescence hath not any roote, neither doth encrese 
himself of his seed as some have supposed ; but it 
rather comethe of a certain moisture gathered together 
upon the boughs and joints of the trees, through the 
barke whereof this vaporous moisture proceeding bring- 
ith forthe mistletoe." We may, however, excuse 
Gerarde for writing what we now know to be non- 
sense, for before him Bacon treated with ridicule the 
views of those who contended that the plants were 
raised from seeds, and declared that they were produc- 
ed by sap which "the tree doth excerne and cannot 
assimilate." As befits a plant with so remarkable an 
origin and manner of growth, the mistletoe had tradi. 
tionally many virtues. The Druids at- 
tributed to it curative properties of a 
magical character, and, among other 
things, water in which a bunch had been 
dipped was distributed among the faith- 
ful as a talisman against witches and 
sorcerers. 

Allusion is made to the magical pro- 
perties of the mistletoe by Virgil, Ovid, 
and other old writers, one mentioning 
the power of opening locks. Clusius assert- 
ed that a spray worn as a charm round 
the neck was a sure protection from the 
evils associated with witchcraft, and 
another famous old herbalist, Matthiolius, 
declared it to be a certain cure for 
epilepsy, and it was held in considerable 
esteem as a remedy for that malady as 
late as the end of the eighteenth century. 
Since that time the mistletoe has fallen 
into disuse both as a charm or curative 
agent, and become popular for Christ- 
mas decorations, with the result that it 
now contributes more to the enjoyment 
of the Christmas season than at any 
other period in its history. — The Gar- 
deners' Magazine. 

-«.«♦■«»» 

The year 1895 was the nine hun- 
dredth anniversary of the first ap- 
pearance of the fork in western Europe, according to 
the Nazional Zeitung. In 995 a son of the Venetian 
Doge Pietro Orseolo married the Byzantine Princess 
Argila, who at the wedding breakfast brought out a 
silver fork and gold spoon. She was copied by the 
great Venetian families, though the Church opposed 
the fashion as an insult to Providence. It took 360 
years for the fork to reach Florence; in 1379 it is 
found in France, but it was not till 1608 that "the 
traveller Corgate brought it direct from Venice to 
England." 
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FBINCESS TOFAZE. 
We publish herewith an engraving (for which we 
are indebted to our worthy contemporary the IIlus- 
trirte Zeitung) of Princess Topaze, a tiny dwarf, who 
was born of normal parents in the year 1879, in the 
neighborhood of Paris. We are told that the great 
capital in which she was brought up left its mark. 
She charms those who go to see her, not only by her 
attractive appearance — for although so small, she is 
perfectly formed — but also by her vivacity and intel- 
ligence. She has some skill as a prestidigitator and 
mind reader, to which accomplishments she adds those 
of singing charming little songs and dancing the ser- 
pentine and other dances. She is only about 23^ 
inches tall and weighs only 14 pounds. She has her 
own gala turnout, which resembles a perfectly ap- 
pointed doll's carriage. 

* < » > » 

Wire Wound Cans Adopted In tbe British 
Service. 

Successful trials of the high powered 12 inch 46 ton 
wire wound guns, with which tbe new British battle- 
ships of the Majestic class are being armed, has direct- 
ed special attention to thi.* system of construction for 
ordnance. 

Between the years 1875 and 1879 several wire wound 
guns were made by the Armstrong firm at Elswick, 
the largest being a 10 inch gun, and the designs were 
even prepared for manufacturing 110 ton wire wound 
guns. In 1883 a 10 inch wire gun 
was made at Elswick, and shortly 
afterward experiments were carried 
out in France with wire guns. The 
form of the wire used in that coun- 
try, however, was circular in sec- 
tion, instead of rectangular, such as 
is adopted for the government ser- 
vice in England. 

Of the early experimental guns, 
however, little was known outside 
professional circles until, in 1884, a 
9 '2 inch gun was made at Wool- 
wich, and exhaustively tried in the 
years 1887 and 1888 This is the 
piece which is commonly known as 
the Jubilee gun, because of a series 
of experiments carried out in the 
jubilee year of her Majesty's reign 
for the purpose of ascertaining its 
extreme range. It was fired at an 
elevation of 45 degrees, and the 
ranffe was then nearly 22.000 yards, 
or 12^ miles, and at an elevation of 
40 degrees the range was a little 
more than 20,000 yards. Two suc- 
cessive shots at this great range fell 
within 30 yards of each other. 

Experiments were continued with 
great success until 1890, when the 
employment of the system in mak- 
in«f British service guns may be 
said to have regularly commenced, 
according to information furnished 
the Boston Herald by Charles N. 
Robinson, Commander Royal Navy. 
It has thus been little more than 
five years in practice, but at the 
present time many hundreds of 
guns so constructed are actually in 
use in the British land and sea 
service. These guns vary in size from the 12 pounder 
gun of six hundred weight. n.«ed by the horse 
artillery, up to the 12 inch guns, weighing 46 tons 
each, with which the new battleships are now being 
armed. 

The system of wire winding a gun is exceedingly 
simple. A tube, or barrel, of steel is surmounted by a 
layer of steel hoops, or in the case of the 12 inch gun, 
by one single loop. Over this hoop steel wire is wound, 
the number of successive layers of wire varying in dif- 
ferent guns from 9 to 78 layers in depth. The wire, or 
ribbon, is rectangular in section, and is wound on the 
barrel of the piece at an average strain of about 40 
tons to the square inch. The strain actually varies 
with each successive layer, beinggreatest with the first 
layer and least with the last layer. To wind the wire 
the gun is put into an ordinary lathe, the wire having 
previously been wound on a large drum. This drum 
is passed over an elevated shaft, working automatic- 
ally with the lathe and controlled by a brake. One 
end of the wire is secured to the gun by being passed un- 
der a ring of metal and screwed down. The lathe then 
being turned around, the wire is wound off the drum 
on to the gun. It is to be noted that the wire is not 
wound directly on the barrel, or inner tube, but on the 
hooping which covers it, although in the case of the 
13 inch gun this hooping takes the shape of a tube as 
long as the bore of the gun itself. The end of the wire 
is secured in the same way as at the beginning, with 
a ring of metal, and these rings are afterward turned 
down to the level of the last layer of wire. 

On each of the 12 inch guns of the Majestic class 
there is woand no less than 102 miles of wire, the di- 



mensions of the wire being 0'06 by 0"85 of an inch. 
When the winding is completed, a layer of hoops is 
shrunk on, so that externally there is no difference in 
appearance between the wire gun and an ordinary 
gun. There is no other gun in which the wire princi- 
ple has been carried to such an extent as in the new 
12 inch gun, on which the wire is wound from one end 
to the other. In the lighter guns it is wound only 
over the chatuber and to a point about half way down 
the bore, to support the maximum pressures. 

The time occupied in the process of manufacturing 
a 12 inch gun has recently been considerably lessened. 
Before the system of wire winding became the custom 
the construction of a heavy caliber gun occupied from 
14 to 16 months, but the 12 inch guns for the new bat- 
tleships have b?en made on an average in less than 11 
months, and lOJ^ months is now looked upon as the 
ordinary time for the manufacture of one of these 
enormous pieces of ordnance. Of this period at least 
four to five months are taken up in the preliminai'y op- 
erations of .turning, annealing, and testing the forging. 

The wire winding process in the case of a 12 inch gun 
will take from six weeks to two months, and the pro- 
cess of rifling nearly as long. This last named opera- 
tion is one which it is impossible to hurry, as only one 
man can be employed in the delicate work, for each 
groove of the rifling has to be done separately, and 
there are 48 grooves to be cut. 

The advantage claimed for the wire system, theo- 




FBINCESS TOFAZE-AGE 17, HEIGHT TWO FEET, WEIGHT 14 FOUNDS, 



retically, is that, by judiciously regulating the tension 
at which the various layers are wound, it is possible to 
make the whole of the material of the gun take up its 
proper share of the strain at the moment of firing, 
when the pressures in the bore are at a maximum. 
Practically, it gives great transverse strength, so that 
a burst seems almost impossible where it is used, and 
the tension to which the wire is subjected during its 
acceptance trials and at the time it is wound on the 
gun insures every portion of the material used in this 
form being thoroughly tested, so that there is no fear 
of hidden flaws. 

It has been contended that a shot striking a wire 
wound gnn might burst the covering jacket and cut 
several turns of wire. It has, however, been proved in 
practice that wire is not so susceptible to damage as 
might be supposed. It has been found that when it 
breaks during the winding it unwinds itself very little, 
the friction between the parts being so great. More- 
over, great care is taken to secure the end of the wire 
after every few turns, so that the danger which might 
arise if several of the layers were cut is much re- 
duced, since, although the outer layer might be dam- 
aged, the tension of those underneath would not be 
affected. 

The reason for the adoption of the wire wound sys- 
tem lies, no doubt, chiefly in the introduction of cordite 
(smokeless powder) charges, and also in the belief that 
the time must soon arrive when shells charged with 
high explosives will be fired from heavy ordnance. 
The enormous transverse strength given by wire Is a 
property which, under these circumstances, might be 
of very great value. 



Primitive man. 

At a special meeting of the Anthropological Insti- 
tute, held in London, November 25, Dr. Eugene Dubois, 
from Holland, read a paper describing his explorations 
in Java, and gave a demonstration of the interesting 
fossil remains discovered by him during six years' resi- 
dence there. Most attention was attracted by the re- 
mains of a human-like femur, an anthropoid skull, 
and two molar teeth found alongside various extinct 
species in a Pliocene stratum on the banks of a river 
in Java. As these specimens were found within an area 
of fifteen meters. Dr. Dubois considers that they all be- 
long to one skeleton. He holds that these form the 
strongest evidence yet adduced in favor of the doctrine 
of man's progressive development along with the apes 
from a common proge' itor ; for he asserts that these 
indicate a transitional and intermediary form between 
man and the anthropoid ape, a creature measuring 
about five feet and a half in height, maintaining an 
erect posture, to which he has given the name Pithe- 
canthropus erectus. The individual bones have given 
rise to much discussion in the scientific world since Dr. 
Dubois published a short monograph some months ago 
describing the find, and on Monday evening he related 
the various divergent opinions held by authorities 
who have examined the specimens. The femur pre- 
sents all the characteristics of a human thigh bone, 
and, strange to say, shows rare pathological changes, 
myositis ossificans having affected the insertions of 
muscles on the upper third of the 
shaft. Dr. Dubois, however, thinks 
that he discerns some distinctive 
features, especially in the popliteal 
surface : this triangular space be- 
tween the divergent supra-condylar 
lines is seen to be convex instead 
of being flat as in the human bone. 
Some of the anatomical authorities 
hold that this appearance is the 
result of the pathological process. 

Whatever difference of opinion 
exists regarding the femur, the 
skull is quite unique, and ap- 
proaches more nearly the simian 
type than the famous Neanderthal 
skull, being much more ape-like in 
the sinciput, the supraorbital ridgfs 
being very prominent, with a 
marked flattening over the frontal 
bones ; but, on tbe other hand, its 
larger cranial capacity of about 
1,000 c. c. places it higher in the 
scale than any of the known 
anthropoid apes. The teeth, the 
distinguished lecturer maintained, 
belong to the skull and are very 
human-like in appearance, but the 
wearing away of the surface of the 
crowns points more toward the ape 
than to Homo sapiens. After the 
demonstration many distinguished 
zoologists and anatomists took 
part in the discussion, including 
Sir William Flower, Sir John Lub- 
bock, Sir William Turner, Pro- 
fessor Thomson, Dr. Garson, Mr. 
Sutton, Dr. Keith, and others. If 
Dr. Dubois' thesis be adopted, that 
these specimens belong to the same 
individual, then we are bound to 
admit the existence at an early period of an ape more 
anthropoid, or a man more pithecoid, than anj' re- 
mains have hitherto revealed, thus constituting an 
important link in tracing man back to an early form, 
which probably existed in the Archipithecus in the 
Eocene or Pliocene periods, whence he became differ- 
entiated from the simians, gorillas, etc. If, on the 
otherhand, the bones belong to two individuals, then 
we have evidence of man being contemporaneous with 
an ape at a very early period, having a skull more re- 
sembling his own in form and capacity than any now 
existing. The truly scientific attitude is to wait for 
further researches by the paleontologists before we at- 
tempt to formulate our opinions. — Lancet. 



How to ^Valk Upstairs. 

"There are but very few persons who know how to 
walk upstairs properly," says a well known physician. 
" Usually a person will tread on the ball of his foot in 
taking each step, springing himself up to the next 
step. This is very tiresome and wearing on the mus- 
cles, as it throws the entire suspended weight of the 
body on the muscles of the legs and feet. "Sou should, 
in walkintr or climbing stairs, seek for the most equal 
distribution of the body's weight possible. In walk- 
ing upstairs your feet should be placed squarely down 
on the step, heel and all, and then the work should be 
performed slowly and deliberately. In this way there 
is no strain upon any particular muscle, but each one 
is doing its duty in a natural manner. The man who 
goes upstairs with a springing step you may be snre is 
no philosopher, or, at least, his reasoQing has not been 
directed to that subject." 
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BECENTLT PATENTED INVENTIONS, 
mechanical. 

Nail Pulling Hammer Attach- 

MBNT.— William A. and Frank S. Norton^ Port Rich- 
mond, N. Y. A simple device for pulling long naile 
without bending them la provided by theae inventors, as 
a readily applicable attachment to ordinary hammers, the 
device being easily removed from the hammer when it 
would interfere with other uses. It has an archshaped 
body, whose eads engage the outer side of the claw 
and heel portion of the hammer head, and is secured 
upon the hammer by arms at each side, the attachment 
giving greatly increased leverage for the purpose de- 
signed, as compared with tbe ordinary hammer. 

Glass Reflector Blowing Ma- 
chine.— Lawrence H. Dolan, Alexandria, Ind. Forblow- 
ing the glass reflectors used on oil and electric lamps and 
with g&B jets, thie inventor has devised a machine having 
a two-part mould adapted to shape accurately the re- 
flector as it is blown, there being convenient means of 
continually moving the mould to prevent the glass from 
blurring, and also for raising and lowering the plunger 
which forms the lower part of the mould. The construc- 
tion is designed to facilitate the much more rapid mak- 
ing of reflectors than has heretofore been possible. 

Embroidering MACHiNE.-Alois Boehi, 

Newark, N. J. For elaborately embroidering the com- 
ers of handkerchiefs at low cost, this inventor provides a 
tambour frame having a series of individual holders in 
connection with a reciprocating needle carri^e with a set 
of two needles arranged to move in the space between 
each two holders, the sets of needles being at distances 
apart corresponding to the distance between individual 
workholders. Double the number of stitches are thus 
produced than in the pattern, and a unitary design more 
elaborate than the pattern. 



Aerlcultiiral. 

Fertilizer Distributer.— Robert E. 

Carlton, Bethany, Ky. This is a hand-operated distribu- 
ter in which two sections, each having a powder recepta- 
cle, are pivoted to each other, one receptacle containing 
the fertilizer and the other a white insoluble powder to 
mark the place where the fertilizer is deposited, the lat- 
ter being deposited in the ground and the marking pow- 
der on the surface. 



HI Isce 11a neons. 

Bicycle Habit.— Emma Dryfoos, New 

York City. This habit has a skirt-like body, divided at 
the back, while leg-forming portions have their front and 
rear lengths secured at tbeir outer edges to the skirt 
body, the latter forming part of the leg portions. The 
habit is designed to have the exact appearau ce of a skirt 
and yet afford tbe wearer all the freedom of movement 
obtained with bloomers. It is also designed that a skirt 
of the ordinary type may be readily changed to the im- 
proved style, and a skirt-raising device is provided by 
which the skirt may be held at different heights 
when the habit is nsed as a riding habit or a walking 
hbbit. 

Bicycle Skirt.— Thomas H. Royce, 

Brooklyn, N. Y. This is a garment designed to have all 
the advantages of a completely divided skirt or bloomers, 
while yet presenting the appearance of an ordinary or 
whole skirt. It is formed of two pieces of cloth, one of 
which is a duplicate of the other, and each division has 
at its inner rear side buttons and a strap, whereby the 
skirt may be held in more contracted form when the 
wearer is on a wheel, but will be returned to normal po- 
sition when the wearer dismounts. 

Condenser. — Arthur H. Squier, Scran- 
ton, Pa. This is an apparatus for removing moisture 
from gas, and comprises two sinuous pipes, one within 
the other, a vessel having a chamber in each of its ends, 
independent tubes connecting the chambers,, and one of 
the sinuous pipes communicating with one of the cham- 
bers while the other pipe communicates with the Interior 
of the vessel between the end chambers. The inner pipe 
is connected with a gas supply and the other with a ves- 
sel for supplying it with a cooling medium. 

Flood Gate. —Augustus C. Willis, 

Herald, 111. This is a gate designed to be hung at its 
center, and with paddles having sharpened projections 
to assist driftwood in passing the gate. The gate has a 
sliding and pivotal movement in its supporting frame, 
and is adapted to be acted upon by the current, automat- 
ically regulating itself to the rise and fall of the water, 
means being also provided for holding the gate closed 
against the passage of stock at low water. 

Strap Holder for Vehicles.— 

James M. Diffendafer, Chunibusco, Ind. This invention 
relates to holdback straps to prevent vehicles running 
on the horses when stopping, the straps being usually 
secured to the tongues of the vehicle. On the under side 
of the tongue is a plate guide with cerrated edges on 
which slides a strap holder of wire or metal with central 
looped portion adapted to receive the holdback strap, 
the strap holder being adjustable ou the guide according 
to the size of the horse. 

Balloon. — Estanislao Caballero de los 

Olivos, New York City. This invention provides im- 
proved means for directing the course of balloons, a rud- 
der being mounted to turn abont an axis which inter- 
sects the vertical axis passing through the center of 
gravity of the balloon. The rudder is secured to a ring 
held to run on rollers joumaled on tangers forming a cir- 
cular runway, the hangers depending from a stationary 
ring concentric with the axis of the balloon. 

Sash Holder. —Joseph J. Kelley, 

Great Falls, Montana. This device comprises. a spring 
plate adapted for attachment at one of its ends, theother 
end having an adjusting arm by which the plate may be 
locked in a given position, while a roller joumaled in 
the plate engages with the runway of the sash. The de- 
vice is simple and inexpensive, and readily attached to a 
window sash, when it may be adjusted to engage the 
runway with the force requisite to hold the sash in de- 
sired position. 

Picture Cabinet. — Otto Messer- 

shmitt, Milwaukee, Wis. This device comprises a cylin- 



drical case with central vertical shaft, and witbin the 
case is a series of picture holding blocks adapted to 
swing around a common center, there being a lever con- 
nected with the central shaft to separately move the 
blocks. The invention provides a neat and artistic pic- 
ture holder, for the separate display of successive pic- 
tures to be seen through an opening closed by a door. 

Foot Brush. — John Mellor, Aspen, 

Col. This is a brush designed forose as an ordinary foot 
wiper, and comprises a recessed base In which is mounted 
a brush having dat steel bristles and a rubber scraper, 
forming an effective means of quickly cleaning boots or 
shoes of mud, snow, dust, etc. It does not become 
easily clogged and has the combined action of a wiper 
and scraper. 

Door Check.— Thomas Barnes, Raw- 
lins, Wyoming. This device comprises a body portion 
removably attachable to the free edge of a door, and carry- 
ing oppositely movable floor engaging devices, there 
being rubber facings on the parts to prevent injury to 
the door or floor, and to secure a good hold of the check 
on the door and floor when in use. The device may be 
readily removed from the door and hung up near by for 
use when desired. 

Link Button.— Edward B. Ai^uier, 

Newark, N. J. This device consists of two buttons and 
a pivotal connecting link, the pivots being arranged 
obliquely to one another to hold the buttons in a like po- 
sition, or diagonally across the adjacent ends of the cuff. 

Fish Hooks.— Elliott H. Crane, Niles, 

Mich. Two patents have been granted this inventor for 
bait-holding hooks, in one of which a spring pin is 
formed integrally with the hook shank, preventing the 
bait from becoming detached, while the other patent 
provides for two integral hooks, a large impaling hook 
and a small bait-holding hook, the normal action of the 
small bait fish being but slightly obstructed, so that it 
will live a long time. 

Drip Cup for Bottles.— James M. 

Howard, Newbeme, N. C. This is a shallow cup with 
upwardly curved spring fingers adapted to clasp the 
sides of the bottle at the bottom, and hold the cap there- 
on in position to receive any diip which may ran down 
when pouring out the contents of the bottle. 

NoTB.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Poor's Directory of Railway Offi- 
cials. 1895. New York : H. V. & 
H. W. Poor. Pp. 700. Price $3. 

This is the tenth annual issue of a volume which has 
become invaluable to aU who have business to transact 
with the several railroads of the country, either in the 
way of selling supplies, negotiations as to traffic, the 
introduction of new and patented improvements, or the 
financing of new or old lines. It contains complete and 
catalogued lists of the officials of all steam, electric, cable 
and horse railways, and a comprehensive buyers^ guide to 
the principal manufacturers and dealers in railway ap- 
pliances and another articles used by railway companies. 
It also has tables of dividends paid by traction and in- 
dustrial corporations, and shows the times and places of 
annual meetings. Its information as to street [ailroads 
includes statistics of mileage, equipment, gage, weight 
and kind of rail, capitalization, etc., of all electric, cable, 
and horse roads, throwing important light on the many 
changes now going on in this class of enterprises. The 
total length of street railway lines is now, it appears, 
13,176 mites, of which 409 miles are operated by steam 
dummies, 10,233 miles by electric power, 574 miles by 
cable, and 1,060 miles by* animal traction. The equip- 
ment of these roads comprises 30,857 passenger care, 
12,568 motor care, 2,607 dummies, and 45,353 horses. 

Etidorhpa ; OR, The End of Earth. 
By John Uri Lloyd. Cincinnati : 
Published by the author. Pp. xiii, 
376. Price $4. 
This is a richly printed, handsomely illustrated volume, 
quite unique in its character. It belongs neither to 
science nor romance, and yet has enough suggestions of 
both to show that its author has dreamed of rather than 
labored with many problems of large interest, and prefers 
to treat in decidedly eccentric rather than the usual con- 
ventional style. Perhaps the main idea of the book is a 
warning against intemperance and inebriety. 

Catalogue of the Metropolitan 
Electric Company. Illustrated cata- 
logue No. 3 of electric li^bt, telephone, 
telegraph, fire alarm and house 
eroods supplies, September, 1895. 
Chicago, Hi.: Metropolitan Electric 
Com pany, 186, 188 Fifth A ven ue. 
Quarto. Pp. 755. Profusely illus- 
trated. 
This catalogue contains many hundreds of illustrations 
of electrical equipments and supplies of all kinds, and is 
a fine example of the modem trade catalogue. It con- 
tainsa number of interesting rales and tables. 

Aluminum. Its History, Occurrence, 
Properties, Metallurgy and Applica- 
tions, including its Alloys. By Jo- 
seph W. Richards. Third edition, re- 
vised and enlarged. Philadelphia : 
Henry Carey Baird, 1896. 8vo, Pp. 
666. 46 engravings. Price |6. 
Ten years ago, aluminum was an almost unknown 
metal. It then sold for $12 a pound, now it is bought for 
50 cents. Then the yearly production was less than is the 
present daily output. At that time the literature on the 
subject was very limited. The classic works of Tissier, Uh- 
lenhuth, and Devil le had only appeared. There are now 
eight works devoted to the subject and two journals, the 
Aluminum World, New York,, and L' Aluminium, pub- 
' lished in Paris. The lowering of the price of aluminum and 
I the increased production has brought to pass the dream of 
I Deville, for it is now truly become a metal of everyday 
! life. The work of Professor Richards, of Lehigh Uni- 
' versity, first appeared in 1887, and was the first treatise 
on the metal in the English language, and for that mat- 



ter is still BO to-day. Various improvements in metaUnr- 
gical processes made it necessary to revise the work to 
date, and several chapters have been largely rewritten. 
The sections devoted to the occurrence of aluminum and 
the physical and chemical properties are of particular 
value. That part devoted to metallurgical processes is 
very complete. On the whole the work is monumen- 
tal, and is worthy of the splendid industry which it rep- 
resents. 

AGRICULTURAL CALENDAR F O R . 1896. 

Reference book for farmers. Bv P. 
W. Woll, New York: John Wiley 
& Sons. 1896. 18mo. Pp. 305. 
Price $1. 

Dairy Calendar for 1896. A refer- 
ence book for dairymen, butter and 
cheese makers. By P. W. Woll. New 
York: John Wiley & Sons. 1896. 
ISmo. Pp. 319. Price $1. 

TheBevolnmesarenowpnblished for the second time. 
They consist of a calendar and diary for the year, pages 
for memoranda and cash accounts and a large amount of 
information of great value to the agriculturirft and dairy 
man, including oufrof-the- way information of the utmost 
importance to those engaged in these pursuits, such as a 
list of the agricultural experimental stations in the 
United States and Canada ; lists of trade papers, etc. 
The works are of handy size and can be easily carried in 
the pocket. 

Die Elektricitat. Eine kurze und 
verst&ndliche Darstellun^ der Grund- 
gesetze sowie der Anwendungen der 
Elektricit&t zur Krafttibertragung, 
B e 1 e uchtung, Elektrometallurgie, 
Galvanoplastik, Telegraphic tele- 
phonie und im Signalwesen. Ftlufte 
Auflage. Vienna: A. Hartleben. 
1896l 13mo. Pp. 160. 162 illustra- 
tions. Dr. Alfred Ritter von Urba- 
nitzky. Price 50 cents. 

Dbr Sohuss. Erkl&rung a 11 e r den 
Schusserfolg beeinflussenden Uin- 
st&nde una Zuf&lligkeiten. Auf 
Grund eigener Erfahrungen und mit 
Berticksichtigung der neuesten 
Fortschritte und Erfindungen. By 
Priedrich 6 ran dels. Vienna: A. 
Hartleben. 1895. 13ma Pp. 380. 
44 illustrations. Price $1. 
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The charge for Insertion wnder ting head is One IMlar a line 
for each insertion : abotu ex^ht toords to a line. Adver^ 
tisem^nis must be received at ■publication o^ce as early a* 
Thwraday momiing to avpearin. the ioUowina weeii's issue. 



Marine Iron Works. Chicago. Catalogue free. 

'* U. S. ' metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracnte Mach. Co., Bridgeton. N. J. 

Screw machines, milling macnines. and drill presses. 
Tbe GarriD Macta. Co.. T.aiirbt and Canal Sts.. New York. 

A beautifully illustrated 1896 caleadar, 11x14 in., will be 
mailed free on application. Wm Jessop & Sons, Ltd., 
91 John St.. N. Y. 

Use the Housh Security Cash Recorder. Entirely dif- 
ferent from a Casta Register. Hough Cash Recorder Co., 
Springfleld.'Mass. 

The best book for electricians and beginners in elec- 
tricity is " Riperimental Science,** by Oeo.M. Hopkins. 
By mail. $4 ; Munn & Co.. pnbnshers,361 Broadway, N. Y. 

IW 8end for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway. 
New York. Free on application. 



SCIENTIFIC AMERICAN 

BUILDING EDITION. 

JANVABT, 1896.-(No. 123.) 

TABLE OF CONTENTS. 

1. A residence at OrnDge^ N.J. Two perapective eleva- 

tions and floor plans, also an interior view. Ap- 
proximate cost {12,000. Mr. Franl: W. Beall, 
Chicago, 111., architect. An imposing design, and 
one appropriate to the location. 

2. A Colonial residence, at Springfield, Mass., recently 

erected for Mr. W. S. Scott. Two perspective 
elevations and floor plans. Cost $6,000 complete. 
ArcUtect, Mr. G. W. Taylor, Boston, Maes. An 
artistic design. 

3. A residence recently erected for Bev. S. E. Smith, at 

Corcoran Manor, Mount Vernon, N. Y. Perspec- 
tive elevation and floor plans. Cost {7,500 com- 
plete. Mr. A. M. Jenks, Mount Vernon, N. Y., 
arehitect. An attractive design. 

4. A dwelling at Hasbrouclj Heights, N. J. Perspec- 

tive elevation and floor planii. Cost complete 
$3,600. 8. A. Dennis, Arlington, N. J., architect. 
A modem and attractive design. 

5. Two perspective elevations and floor plans of a 

country house, at Lawrence Park, Bronxville, 
N. Y., recently erected at a cost of $10,000 com- 
plete. Mr. Wm. A. Bates, New York City, archi- 
tect. One of the most artistic and picturesque 
country houses in Westchester County. 

6. Public school No. 9, of Erie, Pa., recently erected at 

a cost of $38,000 complete. Mr. Joseph Frank, 
Erie, Pa., architect. The design combines a strik- 
ing exterior appearance and a convenient interior 
arrangement. 

7. A half-timbered cottage of moderate cost recently 

erected at Glen Eidge, N. J. Architect, Mr. E. K. 
Tilton, New York City. A pleasing design. 

8. A view of the Washington Arch, New York City. 

Designed by Mr. Stanford White, of the archi- 
tectural firm of Messrs. McKim, Mead & White, 
New York City. 

9. View of the new Surety Building, New York City. 

Total height from curbstone to coping, 314 feet, 
being the loftiest inhabited building in the world. 
10. Miscellaneous Contents: A great bell.— Calvert Vaux. 
—The world's tallest structures.— Powerful dredge 
for the Mississippi Elver.- The centenary of the 
Institute of France.— A new corner grate, illus- 
trated.— The "American Trackless " sliding door 
hanger.— The Handco " straight flu^^i " closet, il- 
lustrated.— A simple and efficient pump, illustrated. 
Staining wood.— Artificial fuel.— Ancient glass 
makers —House numbering. —Fires in "sky 
scrapers."- Non-heat conducting coverings, illus- 
trated.— Improved wood. working machinery, illus- 
trated. 
The. Scientific American Building Edition is issued 
monthly. $3.50 a year. Single copies, 25 cents. Thirty- 
two large quarto pages, forming a large and splendid 
Magazine of ARCHiTECTrBE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modem Architectural Construc- 
tion and allied subjects. 

The Fullness, Bichness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealere. MUNN & CO., Publishers, 

361 Broadway, New York. 
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HINTS TO COEEE8PONDENT8. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
intormation and not for publication. 

Rerereiices to former articles or answers should 
give date of paper and pa^ or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his tum. 

Buyers wishing to purchase an^ article not advertised 
in our columns will be fumished with addresses of 
houses manufacturing or carrying the same. 

Special Written lurormation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scieiitiflc American Supplements referred 
to may be had at the office. Fnce 10 cents each. 

Boolcs referred to promptly supplied on receipt of 
price. 

inineralM sent for examination should be distinctly 
marked or labeled. 



(6691) H. R. S. writes : Will you please 

give a rule for calculating the diameter and height of 
brick stacks for boilers, that is, the diameter and height 
for so much grate surface or whichever the best way to 
put it? A. There is an old rule of thumb for chimneys, 
assigning one square foot of grate per horse power of tbe 
boiler, and from one-tenth to one-eighth the area of tbe 
grate for the area of the chimney, varying the height to 
make up for required draught. A more definite system 
of computing chimney power is in use by engineers, by 
which the quantity of coal to be consumed on the grate 
per hour and per square foot, with an allowance for the 
friction of the gases in the chimney, form the basis of tbe 
formulas for size and height of a chimney, A formula 
based on a consumption of 6 pounds of coal per square 
foot of grate per hour is much used, in which the horse 
power required and an assumed height of chimney are 
factors. Then 

Horse power 

=effective area, 

3-33XVheight 
which must be increased by its square root X '8 for the 
actual area to allow for friction. In this way valuable 
tables of sizes and heights of chimneys for any horse 
power and for both brick and iron chimneys of round 
and square form have been made. See Kent's " Me- 
chanical Engineer's Pocket Book," for valuable informa- 
tion and tables relative to chimneys, $5 by mail. 

(6892) C. H L. asks: Can you give me 

any information as to what causes a chimney to creosote, 
or what is a sure preventive? I have a chimney 40 feet 
long, 80 inches by SO inches, but about two years ago 1 
ran a wood furnace, and it is so bad now that 1 have got 
to stop my f umace. They told me to put a hood on the 
top of the chimney, and I did so, but 1 think it made it 
worse, if possible. I have tried all ways that I have 
heard of, and my last hope is that you will be able to tell 
me what it is and what causes it and what to do. 1 need 
it very much to ran my fire to heat my house. The 
chimney is in a good locality and has a good draught. 
It soaks through the roof and drops down in my attic. I 
have been told that a chimney lined with tile would not 
creosote. Will it ? If not, why? A. Some chimneys 
condense the creosote and smoke from wood fires. If 
your chimney is so situated as to be safe when burned 
out, it can be fired by building a sharp fire at the bottom. 
Otherwise it should be swept with a splint brush lowered 
from the top. The tile chimney is probably heated to a 
degree sufficient to drive off the creosote, 

(6693) W. S. P. writes: 1. A week or 
two ago you spoke of there being no practical way to 
store up wind energy, suggesting that water might be 
pumped into a storage tank and a motor run from that. 
Why couldn't a weight be lifted by the wind and this 
weight be nsed to run a light machine like a dental en- 
gine or small polishing lathe, same as a tower clock is ran 
by weights f A. The storage of wind power by pumping 
water into reservoirs, by lifting a large weight or by com- 
pressing air is practicable only on a small scale. The 
storage of electrical power is also feasible and in prac- 
tice in a few places by wind power operating a small 
generator to charge a storage battery from which mo- 
tors may be driven. This is probably the more economi- 
cal method. 2. Which is the better for a hot water heat- 
ing system, to leave the water in during the summer or 
draw it off f A. The water should be left in a hot 
water heating apparatus during the entire season when 
not in use. 

(6694) J. C. writes : I have a fine bell 

weighing abont two thousand pounds, which is cracked. 
1 have been told by filing or sawing out the crack, the 
bell will have its original tone or nearly so. A, The 
tone of the bell can be restored on a lower piteh by drill- 
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ing a hole ^ inch diameter at the end of the crack and 
sawing a kerf along the crack wide enough to prevent 
the edges from touching by the vibration of the bell. For 
the bell you describe the kerf should be ^ inch wide at 
the rim of the bell and narrower if convenient toward the 
hole. 

(6695) G. (t. C. asks us to explain the 
cause of sound in a steam whistle. A. The cause of 
sound in a steam whistle Is the same as in any form of 
whistle or an organ pipe, viz. : A vibration of the atmo- 
sphere induced by a vibration set up in a steam jet di- 
rected against the edge of the bell, the vibration of the 
air or steam column in the bell influencing the tone ac- 
cording to its length and diameter. 

(6696) Win. N. C. asks the best way to 
cement a cellar floor 19 feet 8 inches by 36 feet 10 inches, 
the probable cost and which of the following suggestions 
is best if any are good: One suggested to me gravel for 
foundation and then a layer of cement Another sug- 
gested broken brick or cobble stone pounded down for a 
foundation with cement between the pieces of stone or 
brick and then a layer of cement for the surface. An- 
other suggested cement on the bare ground, then a layer 
of paving brick laid into the cement and on this another 
layer of cement. Also the quantity of sand and cement 
proportionately. A. If the cellar is liable to become 
very wet or have standing water, it should have a well 
rammed bed of concrete of broken stone or very coarse 
gravel, mixed with equal parts of cement mortar made 
with one part cement to two parts clean sand. When 
the concrete is set it should have a (loat of cement mortar 
^ inch thick. The whole to be not less than 5 inches 
inches thick. If the cellar bottom is aandy and moder- 
ately moist, a thin coat of broken brick or stone rammed 
even with the cement mortar as above may be made with 
a half inch of cement plaster rubbed even with a trowel 
for a finish. 

(6697) S. B. W. says : Will you inform 
me what is the best preparation and what is gen- 
erally used to polish ivory and how to apply? Also the 
best preparation and methods for getting a high polish 
and finish on fine steel such as surgical instruments and 
dentists' tools when not nickeled. A. To Polish Ivory.— 
First use pumice stone and finish with putty powder; 
apply with a buff. To Polish Iron and Steel.— Usually 
the article to be polished is first nibbed down with emery 
of gradually increasing fineness, after which the article 
is moistened with alcohol or water and polished with 
Vienna lime, rouge or tin putty. 

(6698) S. H. R. says . Will yoa publish 
a formula for a harmless color for the hair, producing 
medium chestnut? A. Where, from some personal idio- 
ayncraBy, the color of the hair has disappeared and cannot 
be i-estored, a dye may be considered necessary, thef ol- 
(pwlng will be of service; but the nitrate of silver dyes 
BhoUld be avoided, and the use of any dye for prolonged 
tloK is detrimental to the hair. 

1. Brown : 

Walnut skins beaten to a pulp 4 oz. 

Rectified spirit 16 '* 

The above is perfectly innocent in its character. 
The following is original, and non-injurioue: 

2. Black: 

Sulphate of iron 10 gm. 

Glycerine 1 oz. 

Water 1 pt. 

The hair must be thoroughly washed with this, dried 
and brushed once daily for three days; then the follow- 
ing should be applied on a small tooth comb, but it 
should not be allowed to touch the skin if the other pre- 
paration has done so, as a temporary stain would result. 

3. Gallic acid 4 gm. 

Tannic acid 4 grn. 

Water IJ^oz. 

After the first application of formnlaS, the hair should 
be allowed to dry and then be brushed. Subsequently, 
both formulae may be used once daily at an interval of 
an hour or so. until a black color is produced. All pre- 
parations of lead and mercury are injurious if used for 
any length of time; they may, however. l)e legitimately 
used where some small portion of hair has, from personal 
idiosyncrasy, lost its color, which cannot be restored. 



TO INVENTORS, 

An experience of nearly titty years, and tbe preparation 
ot more iban one Hundred thousand applications tor oa- 
T'^nis at home and abroad, enable us to understand tbe 
laws and practice on both continents, and to possess un- 
eqiialed facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of natents, either at home or 
abroad, are invited to write to this olflce for prices, 
which are low. In accordance with tbe times and our ez- 
Lensive faclUiies for conducting the business. Address 
MUNN & CO., oflfce SciKNTiKic AMERICAN, iJ61 Broad- 
way. New Vork. 



INDEX OF INVENTIONS 

For which LeClers Patent of the 
United Slates %vere Granted 

December 31, 1895, 

AND EACH IIBAUING THAT DATB. 

[See note a tend of li^t about copfes of these patents.] 

Aerial navigation, E. J. Pennington 552,44S 

Air drying and purifying compound, A. M. 

Purves 552,142 

Alarm. See Speed indicating alarm. 

Ammunition, miniature, H. Andrews 553.0!X) 

Autographic register, H. Harrer 552,474 

Autographic register and cash drawer, combined. 

Grimes & Harter 562,365 

Automatic sprinkler, W. Harkness 552,47^ 

Automatic sprinkler, M. H. Hart 552,2S7 

Axle box, C. Noyes. Jr 552.38y 

Axle box, car, W. M. Sbumway 552,203 

Axle cooler, M. P. Cook 552,235 

Axles and spindles, macbine for repairing, O. H. 

King 552.186 

Baling press, J. J. Burnsbire 552.096 

Baling press, G. V. B. Williams 552,310 

Bales, apparatus for removing cores from cylin- 
drical cotton, C. W. Wbfte 552,458 

Bathing appliances, water mixer for, J. C. Deg- 

nan 552,356 

Batteries and making same, depolarizer for 

primary, Thurnauer & Eohn 552,211 

Battery. See Electric battery. Electrical bat- 
tery. Secondary battery. 

Beading machine, P. W. Minn- 552,193 

Bed and Are escape, convertible, H. Marcheter. . . 552,132 



Bedding, Z. Guzik 

Bedstead, O. S. Foster 

Bedstead, C. Maher 

Bedstead, lounge, sofa, etc., combined, M. Lang- 
borne 

Belt joint, M. Mittag 

Bicycle crank shaft, W. H. Jordan 

Bicycle, electrical, O. Bolton, Jr 

Bicycle motor, S. B. Battey 

Block shaver and miter cutter, J. S. Hoemer 

Blower for forges, furnaces, etc., J. Gillham, Jr... 

Boat. See Folding boat. Lifeboat. 

Boiler blow-off, steam, T. Mitcbell 

BoUer. See Steam boiler. 

Boiler cleaner, J. D'Veora 

Boiler feeding device. G. A. Eddy 

Bookcover, J. Dehn 

Boot straps, macbine for covering webbing for, 
Emery & Buck 

Bottle, non-flllable, B. Hall 

Bottle, non-flllable, Micbener & Hullstrung 

Bottle, siphon. H. Landgiaf 

Bottles, means for preventing fraudulent use of 
empty, J. B. Hare 

Bouquet holder for garments, J. Frye 

Box. See Cash box. Ice box. Lunch box. Re- 
tail box. 

Brake. See Car brake. Train brake. 

Brazing furnace, B. Bein 

Brush, foot, P. Morck 

Brush, tooth. J. Frye 

Burglar alarm attachment for railway cars. Brat- 
ton & Graham 

Burner. See Gas burner. Gasoline ur vapor 
burne r. Hy drocarbon b urn er. 

Button, cufl. W.G. Sutton 

Camera. See Photographic camera. 

Can. See Oil can. 

Can making machine, C. W. Sleeper 

Can opener. B. H. 'lYen chard 

Car brake. A. B. Rouey 

(^ar buffer plate, railway, J. Rhoads 

Car coupling, J. S. Bishop 

Car coupling, F. J . Curtis 

Car coupling, F. W. Gierlach 

Car coupling, T. A. Griffith 

Car couDling, A.Kelly 

Car fender, J^. H. Astruck 

Car fender, E. B. Clark 

Car fender. S . H. Coffee 

Car fender, A. Fryer 

Car fender, W. T . Haugh 

Carfender, H.Kramer. Jr 

Car fender, R. Wilkinson 

Car fender, street, F. Fiecbter 

Car fender, street, J. W. Harris 

Car Journal cooling device, M. P. Cook 

Car, logging. F. Bedard 

Car motor, street, J. H. El ward 

Car platform and buffer, continuous, W. H. Stark 

Car signal, W. Herrman 

Car ventilating device, C. W . Pearsall 

Car wheel, W.J.Taylor 

Cars, motor suspension for street, G. F. Card 

Carding engines, staple for securing card cloth- 
ing to flats of, (ireaves & Wardle 

Cartridge, pyrotechnic, J . Mahlmann 

Case. See Sho w case. 

Cash box and recorder, safety, E. W. Locke 

Cash register, Benton & Hess 

Chalk holder. A. A Stocker 

Chum, E. L. Gillis 

Cigar machine. J. Reuse 

Cigar mould. N. Du Brul 

Cigarettes, machine for making all-tobacco, J. S 
Detrlck 

Cloth winding macbine, G. Castle 

Coal and ash separating device, S. M. KJellstrom. 

Cock. R.N. Pratt 

Coin freed apparatus, o. Winkler 

Collar fastener. W. Hughes 

Collar, horse, T.J. Herring 

Combing and dressing silk or other fibers, 
machine for, Hoyle & Scarborough 

Conveyer, 8. Webber 

Cooler. See Axle cooler. 

Com shocker, P. Mullane 

Corset fastening, W. L. Norton 

Cotton gin, saw, Lumpkin JcOgden 

Coupling. See Car coupling. Pipe coupling. 
Hhaft and pole coupling, water closet coup- 
ling. 

Coupling fortubular sections, W. Connelly 

Cue chalk holder. F. G. Famham 

Cuff bolder, A. W. Carlson 

Cultivator and barrow. White & Stevens 

Curling iron, A. Rush 

Curling iron bolder, P. R. Lewis 

Current upon moving vehicles, apparatus for au- 
tomatically maintaining, H. E. Dey 

Currents into unidirectional cir rents, apparatus 
for transforming alternating, C. Pollak 

Cutter. See Slate cutter. Wall paper cutter. 

Dampening machine, shirt. W. P. Whltcomb 

Dashboard, vehicle, C. R. Steele 

Dental bandoiece, C. S. Kellogg 

Dental syringe, W.C. Middaugh 

Die stock, ratchet. H. W. Oster 

Dish cleaner. M. Stone 

Door check. H. Elmblad 

Door check and closer, W. H.Taylor 562,463, 

Door or sash Jack, G. Spires 

Door securer. F. A. Potter 

Draught equalizer, G. W. Raymond 

Draugh t ecfuallzer, W. Sobe y 

Drawer,J.T. Matthews 

Drawing curved lines, apparatus for, G. Eubn.... 

Drawing frame, W. V. Threlfall 

Drawing or slubbing machines, condensing guide 
for. R. H. (^ook 

Dredging apparatui>, J . Gwy nne 

Drill. See Multiple drill. 

Dropper. See Seed dropper. 

Dry kiln, J. C. Linnell 

Dumping apparatus. R. D. O. Johnson 

Dynamo tegulator, C. B. Bcribner 

Electric arc light, L. B. Marks 

Electric battery. D. S. Williams 552,218, 

Electric circuit safety device, P. H. D'Unger 

Blectric lighting system, J. C. Mayrbof er 

Electric meter, Tucner & Hinckley 



EiectriT motor, A. W. Smith 

Electric switch, automatic, H. H. Blades 

Electrical battery, D. S. Williams 

Electrical trcuit regulator. J. C. Mayrbofer 

Electromagnetic mechanism, 8. D. Field 

Elevator controller, C. H. Yates 

Embossing device, pocket, F. Tscbofen 

End gate, X. C. Albert . . . 

Engine. See Gas engine. Traction engine. 

Engine stop. J. Brady 

Evaporating or distilling apparatus, liquid, E. 

Thelsen 6M.455, 

Fan attachment for baby carriages, H. Snyder 

Fan, baby carriage, J. Frye 

Feed mill, J. Hanson . . 



552,472 
552,176 
552.253 



552.297 
552,376 
552,271 
552.312 
552,439 
552,178 

552.385 

552,406 ' 
552,170 
552,280 1 

552,110 
552.433 
652.191 
552,129 

552,321 
552,111 



552,330 
552,388 
552,114 



552,154 



552.336 ' 

552,212 

552.486 

552.448 

552,230 

552,352 

552. (18 

552.245 

552,478 

552.270 

552.348 

552,349 

552,283 i 

552,475 ' 

652,377 

652.162 

552,281 

552,286 

552,350 

552,346 

652,109 

552,452 

652,125 

552.300 

552,155 

552,347 

552,284 
552,188 

652.381 
552,463 
.'i&2,403 
652,120 
552,447 
552,317 

652,104 
552,416 
552,250 
552,199 
552,460 
652,182 
562,126 

652,440 
552,407 

552,135 
652,257 
552,382 



652.316 
562,171 
552,273 
552,163 
652.487 
652,2.51 

652.105 



562.402 
552,185 
552,192 
652,326 
652.210 
6')2.357 
552,454 
562.400 
652,394 
552.4S4 
552,304 
552,441 
652.293 



552.276 
552,235 



652.380 
652,476 
652.397 
552.190 
552,22(1 
552,239 
552.496 
652.309 
552.337 
552,094 
652.219 
652.495 
552.172 
652,223 
552,405 



Feed water beater, C. W. McUantel 

Feedwatei purifier, galvanic, S. G. Cabell 

Feedwater purifying apparatus, S. G. Cabell 

Feeding and printing machine, J. H. Goodbar 

Fences, device for applying stay wires to wire. E. 
F. Groom 

Fender. See Car fender. 

Fifth wheel, E. B. Smith 

File guard, S. Lonergan 

Fire alarm telegraph box, keyless, N. H. Suren... 

Fire escape balcony, H. 1 . G. Wy brow 

Fire extinguisher, chemical, L. 8. Flatau... 552,427, 

Ftre extinguishing apparatus and cartridge 
therefor, W. B. Guild 

Fireproof partition, A. G. Curamlngs 

Folding boat. F. Heather 

Footwear, J. H. McKecbnie 

Funnel. A. G. Dver 

Furnace. See Grazing furnace. Smelting fur- 
nace. Smoke preventing furnace. 

Furnaces, ventilation mechanism for locomotive 
or other boiler, N. J. Noble 

Gage. See Screw tbread ,cage. 

Garment supporter, D. H. Wamer 

Gas, apparatus for charging liquids with, P. J. 
M&guire 

Gas burner, J. F. Barker 

(;as engine, Rinebart & Turner 

Gaa engine generator, G. W. Roth 

Gas exhauster, rotary. J. W. Wilbraham 

Gas venerating and supplying apparatus. W. C. 
Clarke 

Gas generating apparatus, W. C. Clarke. . . .552,099, 

Gas generator, Bretnev & Dtckson 

Gas generator, acetylene, C. C. Jones 

Gas generator and burner, C. R. Clark 

Gas lighter, electric, P. Meyer 

Gasoline or vapor burner, J._Stubbers 



Gear, «peed chancing, . I. ^. Hambay .._ 

Generator. See Gas generator. Gas engine gene- 
rator. 

Gias^ articles, machine for ornamenting, L. H. 
Zelgler 

Glass, composition for manufacturing, A. P. 
Ayling 

Golf ball holder, D. D. Macpberson 

Grading machine, E. Heidler 

Grain dump and elevator, J. T. Richmond 

Grain elevati3rs, contentratingindioatorfor, F. E. 
Parker 

Grate, flrepiaoe.wrBlKYt'ch. ".'.'.'.'.'. v.. '.'.'.'.'.'.'.■.'.'. '.'.'.'.' 



652,464 

552,151 
652.115 
662.247 
652,136 
652.414 
552.412 
662.122 

652,471 

652,160 
552.294 
562,153 
552,222 
662.428 



6K,423 
6&2,4,'!7 
552.256 
652.240 



662,196 

552,214 

562.482 
652.a4i-, 
652.332 
562.263 
562.469 

6i)2.101 
552.100 
5.«,095 
652,376 
!i52.419 
652.384 
552.396 
652.124 



662,461 

5.52.091 
552,262 
652.249 
552,146 



Grinding macbine, sickle, P. H. Cazier 652,492 

Gun cleaner, J. F. Scliulhoir 652,450 

Hairpin. W. Kiel 552,480 

Hammocli, J. A. Bidweil 652.229 

Haoeer fur name, poultry, etc., T. Baphrat 662.358 

Harmonica, C. Kssbach 562.242 

Harness. J. Fiscber 552,426 

Harness attachment, J. W. Nellis 652,442 

Harvester, beet, A. Philipp 562,444 

Harvester, corn, G. O. & W. H. Houck 652.290 

Harvester, corn. W. F. Punzel 652,302 

Harvester driving wbeel. J. Macpbail 562.295 

Hatfastener, C.N. Holler 652,298 

Hat guard. Feeney &Foy 662,243 

Hauling apparatus. W & J. V. Baptist 662,227 

Hay Bllnglock, S. G. Emerson 552,241 

Heater. See Feedwater beater. 

Heater, F. McCarty 652,483 

Hinge, E. F. Tilley 652,404 

Horseshoe, A. Sauter 662,488 

Hose supporter, R. Gorton 552.470 

Hydraulic jack, P. J. Cole 662,274 

Hydrocarbon burner. J. Darby .662.236, 662,237 

Ice and refrigerating machines, gas generator 

for, B. Bretney 652,168 

Ice box, H. A. Domenget 662,424 

Ice cream freezer, G. G. F. Boswell 5.52,409 

Index, numerical directory, G. R. Angell 662,226 

Inkstand, J. H. Christie 652.468 

Insect powder distributer. J. R. Brown 652.411 

Insulating Joint, E. P. Gleason 662.363 

Insulator. C. H. Snively 552,601 

Iron. See Curling iron. 

Ironing board, W. Haverman 662,368 

Ironing table. J. S. Olsson 652,258 

Jack. See Door or sasb jack. Hydraulic jack. 
Wagon jack. 

Joint. See Belt joint. Insulating joint. Rail 
joint. 

Joists, machine for crowning floor, J. Friedrlcbs.. 

Journal bearing, J. McLachlan 

Kettle ear, N. A. Menaar 

Klin. See Dry kiln. 

Knitting machine, PI. A. Hitner 

Labeling liquids, H. J. Miller 

Ladder and nre escape, extension, H. G. 
Hardouin 

Lamp burner, W. A. Penfleld 

Lamp, electric arc incandescent, J. A, Mosber — 

Lap robe bolder, B. Porter 

Lead oxide, forming, J. W. Cogblan 

Lifeboat, A. L. Hasaard-Sbort 

Light. See Electric arc light. 

Line adjuster. W. Kaufmann 

Litter, folding, M. Nehemias 

Locations ot distant objects, device for determ- 
ing. W. C Rallerty 

Loom. F. M. Day 

Loom shedding mechanism, G. Alvord 

Lubricator, J. W, Morgan 

Lunch box, J. R. Llttlefleld 

Magazine holder and indicator. B. Henderson 

Magnet, multipolar electro, W. P. Daniels 

Manhole and catch basin, combined, D. Dunlan. .. 

Match splint cutting and sticking machinery, W. 
E. Williams 

Measuring Illumination, method of and apparatus 
for, Houston & Kennelly 

Meter. See Electric meter. 

Mill. See Feed mill. 

Moistening device, C. W. Beiser 

Mould . See dgar mould. Stone mould. 

Monument, Hudson & Crim 

Mop, E. Stebinger 

Mortising machine, dovetail, G. Cristadoro 

Mortising window stiles, machine for, F. V. Phil- 
lips 

Motor. See Bicycle motor. Carmotor. Electric 
motor. Synchronous single phase motor. 
Water motor. 

Multiple drill, A.J. Langeller 

Music leaf turner. W. A. Barrows 

Musical instrument, mechanical, A. Richter 

Musical Instrument, stringed. C. H..Ga8kins 

Nailer, B. H. Reusse 

oilcan, W. A. Wallingford 

Ore pulp and slime extractor, continuous, B. F. 
Ayton 

Ores, apparatus for triturating and amalgamati ng 
auriferous and argentiferous. Penny & Rich- 
ardson 

Orgar pipe, compensating. G. W. Sciibner 

Packing, valve stem. Nelson & Batt 

Pad or tablet for holding metalleaf. A. M. Fraser 

Padlock, permutation. A. S. Voxe et al 

Padlock, permutation, W. Tyack 

Paint, preservative. T. J. Childerson 

Pan. See Saucepan. 

Paper and making same, animal tissue, E. 
Menowsky 

Paper bag machines, counting and separating 
device for. A. C. Gotten 

Paper feeding macbine. J. P. Comly 

Paper folding machine, J. G. Hardie, Jr 

Paper holder, F. E Wight 

Pavement and subway system, combined, C. H. 
Piatt 

Pencils, crayons, etc.. bolder for, M. H. Smith 

Photographic camera, F. Haarstick 

Photographic camera, Peckinpaugli &Otto 

Piano, J. Rohland 552,146, 

Piano action, J. W. Fischer 

Piano attachment. (\ C. Polk 

Piano guard and rest. L. W. Norcross 

Picking rod, C. A. Gregory 

Picture exhibitor. G. W. Brown 

Pipe coupling. P. H. Farrey 

E*ipes. lock seam for metal. L. G. Haines 

Pistols, spring recoil pad for, W.P.Sanger 

PlantRr and fertilizer distributer, potato, S. C. 
Scbofleld 

Planter attachment. J. W. Allen 

Planter, cane. A. M. Rive"o y Aguiar 

Planter, com. H. B. & H. Z. Youtz 

Planter, hand, 1. 1'. Gordon 

Plastic comp.'iBltlon and combining same, W.L. 
Wood s 

Plow, H. A. Brownell 

Plow, ditching. F. Funk 

Pole or post construction, R. K. Wood 

Postal package box. G. H. Huntington 

Press. See Baling press. Seal hand press. 

Pressure reducer, fluid. F. H. Searies 

Pressure regulator, fluid, J. W. Scott 

Printing attachmen tor roll paper holders, Sul- 
livan & Mathews 

Pump, W. E. Moiratt 562,386, 

Puzzle, J. S. Lawrence 

Puizle. A. W. Zlegler 

Pyrotechnic flring device, J. Mahlmann 

Pyroxylin compound. J. H. Stevens 

Rail bond, electrical. M. K. Kendall 

Rail fastener, 0. G. Chamberlain 

Rail ash, electrical, V. Thelin 

ECall joint and clamp, c. M. Keefer 

Railway, electric, M. H. Smith 

Railway, pneumatic, Bolton & Wilkinson 

Railway rail bond, electric, B.J. Jones 

Railway signal, electric, E. B. Cutten 

Railway signaling apparatus, electrical, H. J. 
Hovey 

Railway signaling system, electrical. T. B. Dixon 

Railway vehicles, means for operating electric. 
B. 6. W. (',. HoStnann. 



, I 



662,360 
552,299 



552,438 
652.134 

552,180 
652,327 
552,498 
662.198 
652.102 
652,248 

652,184 
652,195 

652,261 
552.354 
552.089 
562,194 
552,131 
662,288 
652,103 
552,108 

662.161 

652,371 



662,128 
562,401 
662,361 



662,379 
662,228 
662,303 
862,116 
652,331 
652.168 

532,092 



652,.392 
662.148 
852.137 
662,359 
652,277 
552,340 
652,418 



Solderlcg metal boxes, etc., means for, Gersant 
& Buttifant 

Speculum, M. A. Carriker 

Speed indicating alarm, D. W. Troy 

Spinning macbine stop motion. F. Seymour 

Splint, adjustable, J. H. Rankin... 

Sprlnliler. see Automatic sprinkler. 

Stall, cattle, M. J. Drown 662,107, 

Stand. See Washstand. 

Staple driver, self -feeding, Michener & Ashbey . . 

Steam boiler. J. T. Fanning 

Steam boiler, B. U. Glbbs 

Steamer, grain, J. K. Howie 

Sterilizer for bandages, etc., J. W. Wallace 

Stirrup, safety. R. C. & C. F. Galczinski 

Stitched surfaces, machine for indenting, G. S. 
i>oden 

Stone mould, artificial, W. Owen 

Stone plauLr. M. J . Campbell 

Stovepipe cleaner and damper, combined, C. V. 
Pugh 

Sug nr granulator. Cook & Reid 

Suspender device, B L. Krebs 

Swilch. See Electric switch. 

Switch for packing houses, W. R. Perrln 

Switch operating device. C. E. Slpp 

Synchronous sizigle phase motor, C. B. L. Brown. 

Table. See Ironing table. 

Table and bed, combined, Hassiepen & Stock 

Tap for drawing kerosene from cans, etc.. G. 
Barnes 

Telephone, electric, S. D. Field 

Telephone stations, signaling and lock-out appa- 
ratus for. J. D. Clarke 

Telephone transmitter, double diaphragm, D. 
Drawbaugb 

Thermostat and push button, electric, O. F. 
Woodward 

Thrashing machine, G. F. Conner 

Time recorder, workman's, W. 1.1. Bundy 

Tire for wheels, elastic, J. Tonka 

Toe clip. A. V. B. Cutler 

Tool, combination. J C. Larson 

Tooth , art Iflclai, C . H. s eeger 

Traction engine, E. J. Shrader 

Tram brake, automatic fluid pressure. W. H. 
Clarke 

Trap. See Sewer trap. 

Trimmer, M. H. O'Brien 

Trousers. F. W. Samuels 

Truck. Brown & St. John 

Truck, car, B. P. Goltia 

Trunk, G. B. McKenney 

Trunk, P. E Rich 

Tubular articles, device for securing caps or 
headsto, J. A. Weaver, Jr 

Turbine, steam, G. C. Pvle 

Twine holder y. E*piegel 

Typewriting macbine. Jeffreys & Edwards 

Typewriting machine key, Wolhaupter & Crom- 



662,117 
652,416 
662,213 
662.^49 
562.143 

552,169 

562,254 
562.818 
562,362 
552.127 
652.167 
552,177 

662,491 
652,197 
662,097 

652,396 
652,422 
562,3!8 

652,140 
652,206 
662.313 

662,367 

662.408 
562,173 

652,420 

652,469 

662,166 
662,276 
562.232 
852..'i07 
662.353 
652.130 



well . 



Valve controlling mechanism, J. B. Knudsen 

Valve gear, G. A. J. Telge 

Valve gear, steam engine, J. R. Stanwood 

Vapors, condensation of. S. G. Merrick 

Vehicle wheel S. M. Cabom 

Vending machine, coin-controlled, A. Wilson 

Vessels, topsail yard for sailing. J. Frye 

Wagon jack, P. Arataet al 

Wall paper cutter, H. H. Westphain 

Washing machine, J. & J. O. Brelsford 

Washstand or sink, inclosed. C. N. Stacey 

Watchcase, W. E. Porter 

Water by galvanic action, apparatus for purifying, 

S.G.Cabell 

Water closet coupling, Rellstab& Crossley 

Water motor, G. W. Mason 

Water purifier and steam generator, J. S. Phares. 

Water wheel, !<'. Trump 

Water wheel, turbine, J. H . Staples 

Wheel. BeeCarwheel. Fifth wheel. Harvester 

driving wheel. Vehicle wheel. Water wheel. 

Wind wheel. 
Wheels to axles, device for securing, W. F. 

McQuivey 

Wind wheel. B. R. Whitney 

Window, self-boisting, J. R. Armstrong 

Wire stretching and splicing machine, G. W. 

Roxburgh 

Wirestripping tool, A. O. Benecke 

Wood scoring or grooving appliance, C. Hass 

Wrench. See Ratchet wrencn. 

Wrench. J. Dinkel acker, Jr 

Wrench. J. P. Lavigne 

Wrench, F. Mossherg 

Wrench, J. D. White 



552,204 

662,234 

652,139 
552.333 
652.467 
652,493 
662,266 
552,486 

662,169 
552.396 
662.200 
662,33'4 

652,311 
552,292 
662,166 
662.162 
662,133 
662,233 
662,221 
852.113 
862.344 
662,26T 
85^,466 
552,207 
662,329 

852,413 
562,144 
662.296 
552.328 
652,308 
652,266 



662,499 
852,164 
662,489 

562.201 
662,490 
652,439 

652,106 
662.324 
652.326 
662,343 



Ratchet wrench. Gilbert & Oliver 

Rattle. G.C.Smith 

Recorder. See Time recorder. 

Refrigerating macbine. A . Kreusler 

Register. See Autographic register. Cash reg- 
ister. 

Registering the number of persons passing 
throucb gates, apparatus for, A. Gajardo 

Regulator. >'ee Dynamo regulator. Electrical 
circuit regulator. 

Rein, combined driving and check. R. S. Pickett.. 

Retail box or package Pickles & Scott 

Riveting machine. C. A. Skeie 

Rolling mill feed table. T. J. Price 

Rope winding mechanism. C. E. P.Johnson 

Saucepan, L. J. Painter 

Saw, S. H. Holley 

Saw. compass. W. B. White 

Saw support, A. J. Deetz 

Scale, computing, J. W. Culmer 

Scale, platform, S. T. Braley 

Screw tbread gaiie, S. Darling i 

seal. car. L. A. Foote 

Seal hand press, L. A. Foote 

Secondary batterv, Faure & King 

Secondary battery, Krotz & Spencer 

Seed dropper. Harman & Romans 

Sewer trap, Welnheimer & Orr 

Sewing machine. G. ". Weiss 652,160, 

Sewing machine rufiBIng attachment, Goodrich & 
Barnum 

Shaft and pole ooijpllng, P. Wolf 

Shirt collar, 8. A. Forest 



562,497 

652,361 
852,421 
662.366 
552,217 

662,446 
662,265 
552,246 
652.259 
682.262 
652.320 
552,141 
662,138 
862244 
652,410 
552.319 
652.ir9 
562.334 

632,147 
652,226 
552,449 
662,224 
552,432 

552.269 
662,314 
552.430 
662.268 
662,373 

662,264 
552,202 

532.306 
562,387 
652.187 
562.167 
552.189 
552,209 
552.479 
652,098 
652.338 
552,291 
662.451 
652,231 
652,4VT 
652.279 1 

ai2.181 I 
562.316 I 

552,369 I 

652.121 

562,399 



DESIGNS. 

Beam, D. B. Hunter 26,034 

Bicycle pedal frame, P. Gendron 28.031 

Bicycles, etc., saddle for, C. H. Young 28.030 

Bottle. O. G. Rankiue 26,023 

Bracket. R. Guun 26,027 

Clip,F.Starr 28,017 

Clock case, etc, J. P. Luxmore 25.G22 

Corn holder. T. Bishop 26,026 

Corn bolder, M. F. Postley 26.025 

Dentists's die plate, J. G. Hollings worth 26,029 

Dish, covered, 1'. Haviland 26,024 

Dynamo machine frame, C. B. Woods 26,032 

Blectric motor box. A. W. Browne 2.5.028 

Electric motors, etc., frame for, Jackson & Con- 

radBon 26,033 

Silversmith's stock. D. A. Looser 25.021 

Sink, Ball cSk Cochran 25,035 

Spoon, etc.. B. W. Campbell 26,iil8 

Spoon or fork handle, D. A. Looser 26,020 

Spoons, etc., handle for, G. L.Crowell.Jr 26.019 

Stove, heating, G. W. Cope 25.036 



652,431 



882,391 
562,282 



Show case, ^. Henrichs.. 

Signal. See Car signal. Railway signal. 

Signaling system, Bezer & .lohnson 

Singletree attachment, P. W. Cawtbon 

Siphon, automatic flush tank. C. H. Gillett 

Slaie cutter, S. P. (ilunt. 

Sleigh runner for ch lidren' s carriages, J. Frye. . 

Smelting furnace, H. Huber 

Smelting furnace, electric, Vincent &HeweB.., 
Smoke preventing furnace, L. F. Shinnera 



662,500 
552.,'98 
662,446 
.562,183 
562.390 
5.52.370 
552,M2 
662.355 
662.278 
662.272 
652,238 
662,175 
662,174 
652.423 
562,822 
552,4.14 
662.215 
552.216 

852 494 

652.165 

. 662,429 

, 562,289 

.662,093 
. 652,417 
. 662,119 
. 562,364 
. 682.112 
. 652.372 
. 862.341 
. 662,336 



TRADE MARKS. 

A.riists* and draughtsmen's use, certain named 
materials and instruments for, Hirshberg. 
Hollander & Company 

Baking powder. Dixie Baking Powder Company... 

Bicycles, Ha\ & WilUts Manufacturing Company. 

Bicycles, tricycles, carriers, and parts and attach- 
ments, Knickerbocker Cycle Manufucturlng 
Company 

Bleaching and scouring preparation. East Lanca- 
shire Chemical Company 

Cement, Portland, Societe Anonyme Union Fra- 
temelle 

Chocolate cream drops, C. Gousset 

Clocks and parts thereof, Bawo & Dntter 

Cough drops. A. Stevane.-. 

Flour, wheat, Donmeyer & Gardner 

Foods, prepared. Nutroa, Limited 

Glass, cut, Thatcher Brothers 

Hais. caps, and fur garments. W. Wippert 

Hatt^, men's casslmere. wool, and fur, Higson & 
Collings Company 

Hulling and cleaning cofTee, rice, and other grains, 
machine for, Engelberg Hu1ler(;k>mpany 

Lamps, bicycle. A.J. Eno 

Lanterns, stereopticons, and similar goods, magic. 
J. B. Colt & Company 

Leatlier nmde from goat, kid, and lamb skins, 
glove and shoe. C. G. Gottscbalk 

Linings for garments, Sir Titus Salt, Barr., Sons & 
Company 

Liquors, malt, D. Lutz & Son Brewing Company... 

Metallic articles, including garment and house 
furniiihings and fastenings and Jewelry, T. & 
J. M. Carlvie 

Nerve broaches, T. H. Schmitz 

Ointment, Resinol Chemical Company 

Perfumery, toilet preparations, powder, toilet 
water, and ingredients for the bath, Firm of 
H. Mack 

Pile fabrics and corduroys, corded cotton, W, 
Openhym&feons 

Plastic material for waterproofing, insulating, and 
tbe manufacture of ornamental and useful 
articles. Colophite Manufacturing Company.... 

Preparation for cure of b eadacbe, J . B. Ebbs 

Refrigerators. Keyser & Company 

Restorative, K. H. Hammer 

Sheeting and pillo w cases, H. B. Claflin Company. 

Snuff. Southern Snuff company 

Soap.llaundry and toilet. Wallace Kirk Soap Com- 
pany 

Stove blacking, R. H. Gale Manafacturlng Com- 
pany 

Stove polish, J. Moran 

Velveteens, Hithersay & Ramm 

Whisky. Rutherford & Kay 

Wood filler. Star Wood Filler Company 



27,571 
27,557 
27,682 



27,569 

27,577 
27,559 
27.579 
27,563 
27,556 
27,558 
27.578 
27.660 

27,549 

27,584 

27.581 

27.680 

27,555 

27,552 
27.562 



27,572 
27,666 
27,567 



27,568 
27.654 



27,57S 
27,565 
27.585 
27.564 
27,553 
27,661 

27.670 

27.574 
27.575 
27.551 
27.560 
27,576 



A printed copy ot the specitication and drawing ot 
any patent in the foregoinc list, or any patent in print 
Issued sincp 1863, will be furnished frfwn this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co^ 361 
Broadway, New York. 

Cminthnii iinieiim may now be Obtained bythe in- 
ventors for any of the inventions named in tne fore- 
coing list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a littlp more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign pnents may also be obtained. 
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'HICc^pcritdeTnente. 



OKUINARY RATES. 

Innfflp Pnire. ench in«erclon -- 75 cents a line 
IliirK Case, piinii iniiertion - - - - Sl.OO n line 

t^" For some classes of A^/oertisementtt Special and 
Higher rates are required. 

The abOTb are cnartres per a<raLe line — about eight 
vrorJB per line. This notice shows Lhe wtdtb of tbe nue. 
«nd is sei in a^aie lyp^. ^CnsraTlnEs may head adver- 
tisemenLs ai tbe same rate per aeai-e line, by measure- 
menL, as the letter press. Advertisements must be 
received at Publication Office as eailv as Thursday 
raomlne to appear in tbe rniiowine week's Issue. 




w 



OOD 01 PETilL WORKERS 

without steam power can save 
time and money byuBing oar 

FoetaQilHaiidPowerinacliiqen) 

SEND FOR CATALOGUES— 

A — Wood-working Machinery, 
.B— Lathes, etc. 
SSXECA FALLS BIFG. COHPAITT, 

695 Water St., Seneca Falls, N.T. 



The Curtis Steam .... 
Pressure Regulator "^ "^ 

A Bteam savluK appliance of established 
value. May be used wberevo' necessary 
to control or reduce steam pressure. Its 
employment means a great saving in oper- 
ating expenses. 
WSCTWi/or circular S. A. 

D'ESTE & SEELEY CO.. 

39-33 Haverhill St., Boston. 



Cnr C I ciu'i'ency or stamps, we will 
rur ^1 send by mail, 




capacity % oz. __ __ „ 

with it. Send for'our catalog of special- 
ties. I'enberthy Injectur Co.* - ^m 
11« Seventh St., Detroit. Mich. Grease 



Cup 



VA nice Bave your time, life and home by using the 

LllUmO best Are kindler, 

and reliable. You can llf^tv 

kindling wood, frith our kindler, and it will never bum 



__ .^ _ Are kindler, thatis always safe, ready 

and reliable. You can llf^t tout fire without paper or 



out. 
CLOI 



ient prepaid for *J5 cents. 

VrElC MANUFACTUI 

Box 3'^, tToster, N. J 



Agents wanted. 
MANUFACTURING COMFAIMY, 



.POWERSt FOOT! £HAPERS, PLANERS drills 

I J. ^I.! ^ c MACHINE. SHOPOUTriTS. TOOLS 
^H^ ■ ^ t C' AND SUPPLIES, catalogue: FRtL 

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT 1.0. 




CEC 

"Carbon Batteries, 36c. each. 
"No. 18 Bell Wire, 25c. per lb. 
"Wood Push Buttons. 6c. each. 
"Electric Bells, 35c. each. 
"Gem Teleg'h Outfits, complete, $1. 
"SpeaklDfE Tube Supplies. 



"Lamp Cord, 5c. per yard. 
"Rosette Cutouta, ISc. each. 
"No. 11 Incan. Wire, tl.35 per 100 ft. 
"PorceUln Tubes, &-l6x3, ll per lOa 
"Porcelain Cleats. t2 per 100 pairs. 
"7 different makes Telephones. 
"Dynamos and Oas Engines. 
"Every Electrical Book Published. 
"Physical, Elec'l and Chem'l Labora- 
**tories complete, at % usual cost. 



"Etegular Bell Phones, (1 each. .^ 
" electric Light Plants, Fire S 

"Alarm and Telephone Systems 
"Installed anywhere In u; 8 
"We want 1 youuK man only In 
"every town wnere there Is a 
"vacancy to do general wiring, etc 
"Qoods sent anywhere C. O. D. 
"If 25 per cent, comes with order. 
CANEDY ELECTRIC CO., CHICAGO. 




Durable — Easily Applied. 

Tbis roofing Is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to tbe weather as coal- 
■ rootfngs do. EF~ Se/nA lor 
free sample of roof 12 years oldt 
with circular and priM list to 

WAKREK OUEMICAI, 
•it AIFU. CO.. 

83 Fulton s^treet. 

New York, U. S. A. 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to75110-volt incandescent lamps, ornf being used as a 
5 h. p. motor. This machine was constructed especially 
for the benefit of the readers of the scientitic Aviencan^ 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed tomeetthe wants of mechanics and amateurs 
who desire to construct a Ample dynamo for their own 
use, but who do not care to enter into the subject sden- 
tiflcally. With 24 illustrations. Contained in :^<'ientikic 
AMEKicAN fUPPi.E.MKNT, No. .Sli5. Price lOceuts. To 
be had at this ofiBce and from all newsdealers. 



PERFORATED 

Of 



METAL 




PEARIS'WEWYORKI 




DOTOUSOWS 
PRINTING^ 

•5. PRESS <tor 

cards, circulars, &c 
Press for printing 
a small paper, 940. 



Save money! Make 
money printing for 
oUiers ! Type-setting 
easy. Printed rules. 
Write for catalofnie, 
presses, type, cards, 
etc., to factory. 
KELSi!:T & CO. 
Meriden, Conn. 



ELECTROMOTOR. SIMPLE. HOW TO 

maice. ByG M.Hopkins.— Description of asmallelectro 
motor devioed andconstmctefl witb a vlewro assisting 
amateurs to make a motor woich mlsht be driven with 
Bdvaniage by a current derived frum a Isattery, and 
whicb would have suihclenri power to operate a foot 
lathe or any macbine requirintr not over one man power. 
With 11 figures Contained In ^ctkntipic American 
BCTPPLICMK.NT. No. t>4l. I'rice 10 cents. To be had at 
this odlce and from all newsdealers. 




TURBINE 



wate:r wheels. 

SEND FOR PAMPHLET. 
JAKK8 LEFFEL A CO., 
Svrlacaeld, OU«, V. 8. A. 



$26,50. An 8 Light 16 C,P. 110 Volt Dynamo 





Not a loT.but a high grade, 
substantial machine, which 
we guarantee to do all we 
claim for It. We place this 
machine on tbe market at 
above low price In order to 
Introduce our Dynamos and 
Motors of larger sizes. 
t^~Se7td for circular Mo. 26. 

RUTH BR08. & CO., 
30 to 34 Market St., 
Chicaco, 111., U.S.A. 



WITH 
YOUR 



WORKSHOP 



EQUIP- 
PED 



Withoatflto of Barnes Wood and Metal Working 

«-^. FOOT POWER -Wft 

Machinery yon can sncoessfully com- 
pete with Factories that use ateam 
power, both in qaality and profit on product. 
The only complete line of such machineg 
made. Have stood the test twenty years. 
Bend for catalogue. Address: 

W. F. A. JOHN BARNES CO.. 
1009 Ruby St.. Rockford. Ills 




ON THE ELECTRIFICATION OP THE 

Air.— A'coiumunicatltin to the Philosophical Society of 
OlasKow. by Lord Kelvin, on the cause of the want of 
homogeneous distribution of electric density in cloud- 
less air tit moderate heights above the earth's surface. 
With 1 illustration. Contained In Scientific Ahrri- 
CAN SiTPPLEMRNT. No. 1015. Prlce 10 cents. To be 
had at this oiflce and from all newsdealers. 




?8u USE GRINDSTONES? 

If so, we can supply yon. All sizes 
iiioiiutHil and iiiiiiioiini<>il. always 
kept In stock. Remember, we make a 
speofaityof selecting stones for all spe- 
cial purposes, t^' Ask far catalogue 

The (:I.ETEL,ANI> SsTONE <:0. 

2d Floor. WilEhire, Cleveland, 0. 



FIRE BRICK PURPOSES. 

B ^~ Send for Prices and Catdtouue. 

BROOKLYN FIRE BRICK WORKS. 
88 Tan Dyke Street. BROOK L.YN, N. Y. 



STANDARD 
CURLING 



ROTARY 
IRON 




EMPIRE 

• BOILER CLEANER • 

COMPOUND 

We1>on't Offer Grntiiitiefi.bat our 

Circular will give you the information 

that will enable you to ?*nv,' Time, 

Trouble iind Money. Trled^ap- 

vroved, and being used by the Largest 

JtaUways and Factories in the East. 

OfFltK: 
Kemble Bldg.,1 9 Whitehall St.,N.Y. 



9? THE GOLD BELT OP CALIFORNLA..— 
By H. W. Turner. Geological history of the i;o)d belt 
or California, which includes that portion of the Sierra 
Nevada lying between the parallels of S7^ 3(y and 4(r ; 
followed by a glossary of rock names. Contained In 
in Scientific American Supplement, No. 1013. 
Price 10 cents. To be had at tbis oflQce and from all 
newsdealers. 



Mason-Maiwell TgIgpIiodb Mfi Co. 

Makers of Local and Long Dlstanoe 

Telephones, Switch-Boards, etc. 

Send 96.00 for a sample of our Houae Telephone 

with battery, receiver and transmitter complete, 

guaranteed to work perfectly on lines up to &00ft. 

Factory and Offices, RICHMOND, VA. 



TRANSFER ORNAMENTS. 

(Decaloomania), for Btcvcles, Machinery, 
Novelties, Name Plates, ITrade Bfarks, etc.. 
In all coTiiblnations of colors. Better and 
cheaper than metal. Any design executed 
toorder. Write for prices. NAtioe^alDb- 
OALCOUANIA CO., 2S8N.12tfa St., Phlla.,Pa 



THE MANUFACTURK OF MATCHES. 

— Aninterestlne and popular description of the method 
of manufacturing snipbur and safety matches as [vac- 
ttced In France. With M) illustrations. Contained in 
Scientific American Sopplkmrnt. No. 1013. Price 
lU cents. I'o be had at this office and from all news- 
dealers. 



reverses and curls either way. Clamp the hair, press the 
handles, and the Iron revolves. Simple and effective. 
Saves time and patlenne. Dealers and agents, or 50c. 
post paid. The Angle Mf g Co., 44 S. Jefferson St., Chicago. 



NICKEL 

AND 

ELECTRO-PLATING 

Apparatm and laterial. 

THE 

Hanson & VanWinkle Co. 

Newark. N. .1. 

81 Libert y St., N. T. 

36 & 87 a Canal St- 

Chicago. 



are often nearly ruined by usinfc a grind, 
stone not adapted to the work. Our 
quarries produce a lar^e variety of grits 
suitable for grinding any tool. 

^^ May we send you our Catalogne^ 
lyhtch lyilt Qii^e you some informatinn? 
GRA PT«»N STONE C»i»l"ANV, 
No. 80 River Street, Orafton, Ohio 




TO BUSINESS MEN 

The value of tne Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
Lb many times greater tnan that of any similar Journal 
DOW published. It ;2oes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has wben he ad- 
vertises in the Scientific American. And do not let 
tbe advertising agent influence you to substitute some 
other paper for tbe Scientific American when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
tbe reason that the aecnt gets a larger commission from 
tbe papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN (fc CO., Publishers, 

361 Broadway, New York 



5TERE0PTIC0NS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

TO CHA5 BESELERmaker2I8CENTREST. 

NEW YORK. 



THE NEW CONSTITUENT 



ere.— A veir full abstract of a paper by 
and Prof. William Ramsay, read before 



The Chicago Gas & Gasoline Engine 

^..^ .^^^ The simplest gas and gasoline 

engine on the market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
In size and a Samson In 
strength. Catalo^iie sent on 
application. 

MANUFACTURED BT 

J. J. NORMAN CO., 

48 "A" South Clinton St., 

OHICAOO, ILL. 





VANDUZEN"jl?'PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freezes. Every Pamp Guaranteed. 

lO SIZES. 

200 to 12000 Gallons per Hour. 
Cost $7 to 875 Mch- Address 

THE E. W. VANDUZEN CO., 

to 108 E. Second St., Gincinnati, 0. 



How To Make a Dynamo 



Pyrometers, Barometers, Thermo- 
meters, Hydrometers, 




for every purpose. In stock and made 
toorder. Patentee and Sole Mfr. Stand. 
U. 8. Govt. Hydrometers for Distillers, 
Instruments for Coal Oil, Brewers, etc. 
Genuine Scotch Gauge Glass, all lenKtbs 
and diameters, out to order. Write for 
iUus.catahX. GIUSEPPE TAG- 
1. 1 A B U E, SB Pearl St., New fOBK. 
OrlKinal House Rstabllsbed 1834. 



" nVimMflC " CareandManasementof. SeiUnft- 
IJ I n H In U O , tratlons. PampUet, Price 2Sc. 
American Indnntrial Fublishinc Company, 

BrldKepoTI> Conn. 




" Air Cushion " Rubber Stamps 

Af.WAY!« MAKE A GOOD PRINT. 

Stamp, Stencil and Seal Supplies, 

Wholesale and RetalL 
THE R. H. SmiTU MFG. CO., 
Spriiifrlield, Mass. 



^Architectural ^ooks 

Useful, Beautiful and Cheap. 

Any person about to fflect a dwelling house or sta- 
ble, either in tbe country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club houtfe, or any other public building 
of higb or low cost, should procure a complete set of 

the ARCHITECTS' AND BUILDEKS' EDITION Of the SCI- 
ENTIFIC American. 

The information these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most nsefni. They contain draw- 
ings in perspective and in color, together with floor 
plans, costs, location of residence, etc. 

Two volumes are published annually. Volumes 1 to 
18, whicb include all the numbers of this work from 
commencement to December, 1891, may now be obtained 
at this OflQce or from Booksellers and Newsdealers. 
Price, stitched in paper, $2.00 per volume. These vol- 
umes contain all the plates, and all the other interesting 
matter pertaining to the work. They are of great pei^ 
manent value. Forwarded to any address. 

mUNN & CO., Publlskers, 

361 Broadwa7, New ITork. 

THE OB£R LATHES 

For Taming Aze, Adze, Plck^ 
Sledge, Hatchet, Hammer, Au- 
ger, tile. Knife and Chisel Han. 
dles,WhliaetreeB, Vokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
Irregular work. 
Patented. O" Smdf or Circular A. 

The Ober I.athe Co., Chairin Falls, O., U.S.A. 



size. Illustrated with 



OR aiOTOR. .. 

full working drawings. _ ^^ ^ - - 

Bubler Publishing Co., Lynn, Mnss. 



M horse power 

By Bdw. Trevert. Price 10c. 



ABGON, 

of the Atmoai 
Lord RayleiKi 

tbe Royal Society. Reasons for suspecting a hitherto 
undiscovered constituent in the air. Proof of the pres- 
ence of argon in the air by atmolysis. Separation of 
argon on a lar^e scale. Density, spectrum and bebiivior 
of arKon. I..iqnefaction and solidification of argon. Con- 
rained in Scientific American Supplement, Nos. 
1000, 1001 and 1 OOtJ. Price 10 cents each. I'o be 
had at tbis office and from all newsdealers. 

Experimental ^ Workshop 

8. P. DENISON, 143 CENTER ST., K. Y. 



WELL DRILLS 

awarded Hlgtiest Medal at tbe World's Fair. 
All latest improvements. Catalogue free. 
F. C. AUSTIN MFG. CO., CHICAGO, ILL. 



O 



Original LAWTON 8lmplex_Printer 

1 00 copies just like original from ^*" 

any written or type-written 
letter, postal card, music, 
drawings, etc. No Stencil. 
Different colors at one Im- f 
presston. Indispensable If 
you want copies. Saves Its ' 
cost In one (my. Absolute- 
ly clean. No washing. Thousands 
In use. Get the genuine liAWTON. Imitations are use- 
less. Pour sizes, «3 to «ia tV AGENTS WANTED. 
liAWTON & CO., 22 Vesey St., NEW YORK, N. Y. 




DIGESTION m PLANTS.— BY J. PENT- 

land Smith, M.A., B.Sc. An interesting paper discuss- 
ing the processes hf which food material is rendered 
available for the nourishment of ttie plant organism. 
With 4 illustrations. Contained in Scibntipic Ameri- 
can Supplement, No. 10'-£7. Price 10 cents. To be 
had at this ofBce and from all newsdealers. 



SMALL MOTORS for All Purposes. 

^^ Th 
A" 



The best manufactured. Specially adapted for 
1 kinds of light work, sewing machine outfits, 
toya dental drills. Jewelers* lathes, models, 
etc. Send for Catalogue. Thel.KAVITT 
MOTOR CO.. Manufacturers of Electric 
Motors and Electrical Specialties, I'i'i 
IMItchell St., PROVIDENCE, R. I. 



Reagan Feed Water Heating, Water 
Circulating and Shaking Grates 

B ^ for Stationary, Marine, and Locomo- 

' ^^ tive Boilers. AGENTS WANTED 

In all parts of the United States to 
manufa ctur e our grates on royalty. 
i3Br Send for Cataloip^. 

Water Circulating Grate Co. 

Mannf 's and Sole Proprli ' Jrs, 

GENERAL OFFICE A WORKS, 

1026-1028 Filbert St., Phila., Pa. 





The Electric Candle 

for Magic Lanterns. Absolutely the newest 
and least expensive device for sci entifi c or 
popular projection by electricity. t^~ Send 
for tpeejM circular. 



or spec- 

<l. 

1010 Cheainnt St. 



QUEEN <b CO. (Incorporated), 
"- ~ Phlladelplila. U. S. 




GASOLINE 



ENGINES. 




-_ ^ For Propelling Boats Of all kinds. 

Cheapest Fuel, Absolute Safety, No lilcensedEMj 



l);! to 75 horse power. 

eapest Fuel, Absolu ., 

Simple Construction, Tlundreds In Successful 1 



limplc _ . - - 

Write for iUustrattd catalogue, 

(JI.OBK GAS KKtJiNE C:0., 
Uorlon Avenue ft <9th Street PHiiaADKLPHiA, PA. 



TANGYE & PINKNEY'S GAS ENGINE 
U. S. A. PATENTS. 

The Patentees are open to receive applications from 
bona-flde manufacturers In the U. S. for the right to 
make under these patents. Address 

GEO. TANGYE, Cornwall Wks., Birmingham, Eng. 



THE AGE OF THE EARTH.— AN IN 

teresting paper by John Perry, In which the author dis- 
cusses the subject very (generally, with a view to clear- 
ing away the misapprehensions that exist among modern 
Beologli^tB and paltBontoiogists. who are no loncer uni- 
formitarians, and physicists who are represented by 
Lord Kelvin. Contained fn Scientific American Sup- 
plement, No. 101t£. Price 10 cents. To be had at 
this OflQce and from all newsdealers. 



[AGNgoBiJii 



OFTELEPHONES' 

-CTf^/CAL SUPPL/ES 



' ^sr*>«f MlA^ELtCTRIG Co. >, 

WAU)CUt."*''U5tl;'i„ANU..i.C0Nl 



'»??MIANUS.CONH. 



BUY 
TELEPHONES 

Thar iirr Cnnil— not **chi*ap ihutBi*.*' The dlfler- 
ence In cost '\% little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are ItOTII (JOOI). 
WESTERN TELEPHONE CONSTRUCTION CO, 
410 Monadnock Block, Chicago. 
Largest 3fanii^actt(rer« ofTelephoTies in the United States 



inPAQ OEVKI.OPEU. Absolute secrecy. Send 
lUbnO for particulars. Advice and suggestions free. 
Correspondence and sample orders solicited. 25 vears 
In business. Giii-dam & Son* 98 John St., New York. 




WOODEN TANKS. 

For Railroads, Mil Is and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

W. E. rAM>WKM< CO.. 

217 E. Main Street, Louisville. Ky. 



ARMSTRONG'S * PIPE ^THREADING 

— AND- 

GUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises, 
Pipe Cutters, stocks avd Dies 
unirersailu ack nowledaed to be 
THB BEST. lySMid for catalog, 
AimBtronL' nifg. Co.. 
BridgiDporti Conn. 




Jhe S cientific ft merican 

PUBLICATIONTfOR 1896. 



The prices o f the dlflTerent pubhcatlons in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year - 93.00 
The Scientific American Supplement (weekly), one 

year, .-_-_.---- 5.00 

The Scientific American, Export Edition In which 
is Incorporated the Spanish Edition (monthly), 
one year, --------- 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 
COMBINED RATES. 
The Scientific American and Supplement - - t7.00 
The Scientific American and Architects and Build- 
ers Edition, 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, - - - . . 0.00 
Prnvnrt iovaU liiites for Six MonttiS. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to ordn- of 

milNN ^ CU.i 3ttl Broadway, New York. 
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FounrUd by Mathew Carev> 1TO&. 



HENRY CAREY BAIRD & CO. 

iNnnSTBiAL Publishers, BouKSELLEBS&lHPORTERS 
SIO Walnut !^t.. Phikadekphia. Pa.. U.S^.A. 

t^" Our New aud Revised Catalogue of Practical and 
Scientific Books, 90 pa^es, 8vo, and our other CataloBrues 
and Circulars, the wUole covering every branch of Sci- 
ence applied to the Arts, sent free and free of post e 
to any one in any part of the world who will furnish bis 
address. 



PraoticaL Popular. Scientifically Exact 



Vi«)iMkW» ,-' 



;no- 410 ■ 



GARDEN 



/^ N D 



FOREST 

A-JOURNALOFHORTICULTURE- 
LANDSCAPEARTANDFORESTRY 



■JANUAKY- 1 -Taie^ 



Indispensable to all who love gardens or 
the literature of gardens ; to all who- own 
country places or take pleasure in rural 
scenery ; to all who desire a broader know- 
ledge of trees, shrubs, fruits and flowers. 
Garden and Forest stands for the protec- 
tion of our forests, the preservation of 
natural beauty, for a purer taste in the de- 
sign and decoration of public and private 
grounds, and is universally pronounced the 
best horticultural journal ever published 
for Americans. 



"Wise, intelligent, entertaining."— Harper's'PFeeWy. 
"Rich variety of remarkable engravInijB."— JT. Y. Post 
"Winning, deli£htfal aud accurate."— JT. Y. Tribune. 
"A compendium of new information."—^. T. Herald. 



Beautifully llluatrated. Weekly. $4.00 a Year. 
Specimen copy free on application. 

Barden and Forest Publishing Go. 

Tribune Building, New York. 



A Book of Tools 

The '* Scientific American " says of 
the Book of Tools: " It is so excel- 
lently made up, and Is full of such 
valuable information, that it fairly 
eclipses many works sold simply on 
their merits." 

" A Book of Tools " Is our cata- 
logue, 550 pages, over 2,000 Illustra- 
tions of Machinery, Tools and Sup- 
plies of all kinds, and we will send a 
copy free post-paid to any address 
Upon receipt of 25 cents In stamps to oover costjof post- 
age and advertising. 

GHAS. A. STREUNGER & GO. 

Address Advertising Dept., DETROhT, MICH. 



0AT|s^J3Reakebs 




:K-,-^ GATES IRON WORKS ="*T 

rt" G50 ELSTONAVt CHICAGO. 







h-Phannon 

LOMMNY, 



BOLT CUTTERS AND NUT TAPPERS 




IN GREAT VARIETY. 



Gutting all sizes up to two 
Inches. 

WELLS BROS & CO., 
Greenfield, Mass. 

p. O. Box B. 



\ BICYCLES 

V ARE SUPERB.^ CATALOGUE FREE 

A THE JENKINS CYCLE CO. 

7 J8 and 20 Custom House Place, Chicago 



CAUSE OP LUMINOSITY IN THE 

Flames of the Hydrocarbon Giiset*.— By Prof. Vivian B. 
Lewea. An important paper in which the author en- 
deavors to show that the luminosity of hydrocarbon 
fiiimes is due to the localization of the heat of formation 
of acetylene in the carbon and hydrogen produced by its 
decomposition, and the cau<4e or such loealization. con- 
tained in SciKNTiFic American Supplement. Nos. 
101'^ and 1013. Price 10 centt* each. I'o be had at 
this ofiBce and frmn all newsdealers. 



fiiM ' >iA ' ^a ' si '' attMsi ''' rii ' ^fe ' ii ' 

Test trial tor 30 days in your own home. DO MONET BEQUIBEU. 

I PIANOS-ORGANS FROM SS5.00 UP, 

Including a Complete Musical OuMt. CASH or EAST PAYMENTS. 

OOfllllfrUID flATAI nfillC A work of art illustrated in 10 colors. 
OUUltNIn W I BLUhUt worth it. Welcht in Cold. We pay 
) charges on it and send it FREE, all you have todolatoaiik for It to-day 

_ please. Remember tWa is the old established house of CORNISH 4: CO., the 

lonly lirm in the world selling exclusively from Factory to Family direct A single instrument at whol^ale • 
.price. We save you from tteao to $260.00. Write at once, OOKNIBH & CO., Emab. 30_yre..Wa»hl njit<in,N.J ., 





OnOFMll! 



At a recent test by the Solvay Process Co. of Syracuse, 
N. v., of eleven different pipe coverinRs, 

OUR COVERING 

Rave by tar the bpst results, showing a saving In a 
yea r of over 1158 on 60 feet of 8 in. {rip e at 100 lb 8. press ure. 
New York Fire Proof Covering Co., 1 2 1 Liberty St., N.Y. 




SUPERIOR TO COTTON WASTE 

Endoned by Fire Uoderwriten 
Safe, durable, cheaper 

AgenU wante^ 

Beware of 

loose woven i/mitattons 

AMERICAN SILK MFG. CO. 

313 Walnut Streel. Philadelphia, Pa. 



Agents "'"""-" — 



rritere ^ 

'" loose 1 



FORMED 




m L. S. Starrelt Co, 



MILLING CUTTERS 

— FOR— 

Milling Parts of Machinery. 

These Cutters can be made in a great 
variety of outlines and can be snarp- 
ened by grinding without chang- 
ing form. They are economical in 
the production of duplicate and in- 
tercbapgeable parts. 

|y Illustrated Catalogue Fi'ee. 
Manufacturer of Fine Tools, 
P. O. Box 13, ATHOL, MASS. 



A Valiiable Book 

FOR THE HOLIDAYS. 




HVPUnTlftM ^7 original method 92. lOOpp.pam- 
n I rnU l lOlfl phletlOc. one on personal Magmet- 
Um lOc. Dr. Anderson, S A 1, Blasonic Temple QilcaffO. 




12,500 Receipts. 708 Fa;£eB. Price $5. 
Bound in Sheep, S(i* Haif-yioroccOt Sli.50. 

This splendid work contains a careful compilation of 
the most useful Beceiptsand Replies given In tbe Notes 
and Queries of correspondents as published in the Sci- 
eniilic AiiiuricRi) during the past fifty years; together 
with many valuable and important additions. 

O^er T^v<*lve 'rtinii!>^iiii«l selected Receipts are 
here collected; neariy every branch of the usetul arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as t^" •- product of the stud- 
ies and practical experience of t^ae ablest chemists and 
workers in all parts of the world ; the Information given 
being of ihe highest vaiue. arranged and condensed in 
concise form convenient for ready use. 

Almost every Inquiry that can be thought of. relating 
to formulEB used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
th e arts ar e given. 

Those who are engaged in any branch of industry 
probably will find In this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, reiatkng to the tiome manufactureof Ha,m- 
ple articles, will flnd In It hundreds of most excellent 
soggestions. 

t^^ Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMEIMCAN OFFICE. 

361 Broadway, New York. 




QEND forCataloffueoi 
^-^ the Musical Instru- 
ment you think of buying. 
Violins rejiaired by the 
Cremona System. C. Story, 
26 Central St., Boston, Mass> 



o 



o 



Messrs. Mcnn & Co., Solicitors 
of Patents, have had nearly fifty' 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
pjatentable by writing to Munn & Co. 
CooimuDi cations strictly confiden- 
tial. A handbook of patents and 
bow to obtain them sent free. 

PATENTS 

taken through Munn & Go. receive 
special notice in the Scientific Amer~ 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
9S a year. Specimen copies free. 
Address MUNN & CO., 
New Vork. 361 Broadway. 



o 
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Genuine Hard^ Porcelain 

electricalVurposes. 

Prices and.Estimates on Special 
Work Given on Application. 

BRUNT & THOMPSON, 

Successors to HENRY BRUNT & SON, Manufacturers. 
East Liverpooli Ohio. 



MEGHANIGALDRAWING 

Hechanios, Steam Engineering, Electricity, 
Arohiteotuie, R. R. and Bridge Enmneering. 
Plumbing, Heating, Mining. English Brancn- 
ea. Send for free circnlar, stating subject 
wish tostady or your trade. 
'Correspondence Scfaooi of Industrial 
i!$clences, SCRAMTON. FA. 




Inventive Problems Solved opi? 

EUfled. Best references. Secrecy guaranteed. W. F 
lOCJNSBURTt 5 Beekman St., Room 919, New York 



dev el- 
and slm- 



ICE 



AIAIIHINES. CorliHH Engines. Krpwei*ia* 
and Bocilerii* lYIacbinery. Thb Viltbr 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 



.__ _ -' ■ ' ■ ' ■I _ _ 

ITYPC WHEELS. MODELS I^EXPERIMEtfTAL WOn(.BUUMKHH0tV 
NOVELTJEa h£TC. HEW TDIOt aXEWCIHIOIW 100 WAaaaU ST H.T. 



RI.QIII DUinC for use m the arts, Killing Insects 
Dl OULrniUb in Grain, Killing Burrowing An- 
IIF PARRHN '°'^^^' ^^ Manufactured by 



TA\'I.OK, Cleveland, Ohio 



MANUAL AND SENSE TRAINING THE 

Great Problem in Education. -By Peter 1\ Austen, Ph. 
D., K.C.S. A plea for tbe educution of the young 
through the training of their powers of observation, 
judgment, and reasoning. Contained in Scientific 
AMERICAN Supplement, No. 101:26. Price JO cents. 
I'o be tiad at this otBce and from all newsdealers. 



TOLNET W. HASUN & CO. 

FRICTION PDLLEYS, CLDTCHES, m ELEVATORS 



PRUVIDENVE, K. I. 



^•^DEAFNESS 

and HEAD NOISES relieved by using 

Wilson's Common Sense Ear Drums. 

New scientific Invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical skill has 
given no relief, .^afe, comfortable, ana invisible; no 
wire or string attachment ^^ rite for pamphlet. 
WILSON KAIt DItLIVI M4NIIF«, CO., 
Ix)uisville Trust Co. Building. Louibv111& Ky.. 
ty Mention tins paper, and 1122 Broadway, X^ewTork 




CC * 




INCUBAT 



A Gatalogneof 64 pages. Givesfull 
Information of cost of raising poul- 
try and at the least expense. The 
boolt Is worth dollars to you. Address 
A. F. Williama. 61 Bact 8L, Bristol, Coqq. 



DEAF 



NESS & HEAD NOISES CURED 

bymylDviflibUTubular Ear CushioQfl. Whiiptira b«^ard. 
VVarraotedto help more cu«a than alt eiinilar devices 
combined. HeJpe&rnaBirluseBdoeyes. Sold '>yFpFF 



F. Hiscox OQly,8&3 BHaw ay.N . Y. Sead for book of prooCa I 



ALCO 




VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Xatest Improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. launches 
2, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Sveed 
cmd safety guaranteed. No aan' 
gerous naphtha or gasoline used. 



marine Vapor Engine Co.* Jemey Ciiy« \> J. 



Shorthand by Mail '^^^^^'Slt^l^^ 

Uteon Free. FottB Shorthand College, WilllamspoTt, Pa. 



THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

for Steam Pumps filling elevated open tatiks, 

are the most positive and durable devices 

made for the purpose. 

ICIClUClNt; VAl.VES. 

i^ Send for circulars and testimonials. 
FISHEK UOVKICNOK CO.. 

201 ti. 1st Avenue. - - Marshalltown, Iowa. 



Bauer^s Economical Flue Scrapers 

remove scale and sediment 
from outside of boiler flues. 
Made of tool steel, 
hardened, 2 edges on 
k each scraper. Save 
b|fuel, flues, compound, 
I etc. Sent on trial. 
HUsed in 93 cities. Send 
?for illustrated circu- 
lars and testimonials 
from users. 
^lELD. 371 Dearborn 8t.. CHICAGO 




Will ted. Stationary engineers to send us tbeir address 
Valuable Information will be given regarding a new and 
pe rf ect system of lubricating cylinders. State where em- 
ployed. Imperial Oil and Grease Co., McKeeeport, Pa. 



Gearhart's Family Knitter. 

Knits a stocking heel and toe in ten min- 
utes. Knits everything required In the 
household from homespun or factory, 
wool or cotton yarns. Most practical 
knitter on the market. A child can ope- 
rate it. Strong, l>urnble» ^Simple^ 
Rnpiil. Satisfaction guaranteed. 

I#" Agents Wanted. For particulars 
and sample work, address 

4 E^Cone 8treet* Clearfield, Pa. 





A/'FT^nV PAPER ^o.'JrX-c'Mn 

W 1^ 1 I I ^ W /%. -^ When exposed to the same light, p 
W M^^^ M^^ \^^ -X A. 3011 time!* quicker thnn albumen. 



Pho- 
Printlng:. 

prints 



GLOSSY or MATT. 



No dull or rainy weather to Interfere with yeur work. 

N(i (larli rontiiH nor rninpMcated manipulation. 

Developed and toned as fast as the printing frames can be fOled. A choice of tones more 

beauUfulthan can be produced on anyother paper. Permanent prints. The greatest paper 

for hot or damp climates. It^ (*eiiiNin stamps brings two sample dozen cab's, developer 

andthree sample prints. N«*i>«i'>i Platinoid, Enameled and Rough Bromide Papers are 

the best and most uniform in the market. Xcpera P O P, an insoluble gelatine paper- 

Uamava PkAaMi«>Ml Oa Itenibrandtt a Matt Printing-out Paper. 

Nepeia UlieiTIIWal UU.j sisole MannfactarerB, MEPKRA PARK, M. Y. 



ARBORUNDUMhH 



CPDAI I CimC ^<x>* Power MaoUnerj, Tools, 
OwnULL 3RII«FarsM, Drills, etc. Seodiofor 

GMalogue. WUblnMm Co.. 8S Randolvh St., CUoaa* 

EXPERT MODEL MAKINB.'^ll^f''' 

J. C. SETi, Prop. Chicago Ifodel WorKs, Chtoago, JIl. 179 
B. Madison St. Write for Cstaloerue of Model SnpplieB 



Star * n^aps 




By Richard A. Proctor, F.R.A.S. 
« * # 

A series of twelve el^antly printed Maps of tbe 
Heavens, one for every month in the year. Specially 
prepared for use In North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
positions at given hours and days of tbe month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which Is added a description of tbe method of 
preparing and using artificial luminous stars as an aid 
in fixing In tbe mind the names and places of tbe 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
9*^.50, postpaid. 

IHUNN" & CO., Publishers^ 

361 Broadway* New York. 



ESTABl-iaHLD 1850. 

THE DEFIANCE MACHINE WORKS 

~p'ER?Y°iTDEFIANCE,OHI0.US.A. 

MANUFACTURERS OF SPLCIAL 
WOOD WORKINOMACHINERV 

FOR HUB, &POKE, WHEEL, BENO 
ING, WAGON, CARRIAGE., SHAFT, 
POL t, NECK- YOKL,i'N&LEnREE, 
HANDLLiBftRREL-HOCP fACTORIES. 

LARGEST LINE IN THE WORLD 
SATISFACTION GUARANTEED- 




Valuable Holiday Gift! 

A COPY OF 

Experimental Science 



Seventeenth Mdition. 




HE VISED AN1> ENLARGED. 
1'JO Images and 110 fSitperb Outs added. 

Just the thing for a holiday present for any man, 
womaR.student, teacher, or anyone interested In science. 

In tbe new matter contained In the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortboscope, together 
with other new and interesting Optical Illusions, the 
Optical ProjecLlon of Opaque Objects, new ex:>erimenta 
in Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.: 
Svstems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Kocker, Electrln Chimes, How to Color 
Lantern Slides, Study of tbe Stars, and a great deal of 
other new matter which will prove of interest to sclen- 

H40 pages, T82 fine cuts, substantially and beautifully 
hound. Pri ce in cloth. by mall. #4. Half morocco, S5. 

^P~ieud jar t/fusrrarcd circuuir. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

361 BUOAUWAY. NBW YORK,. 
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OUniNARY KATES. 



Insidp Pnffe. encii itiHertion. 
Unci: Piifftf. encii hiN(!rti4iii< 



75 (cenCff a line 
- Sl.OO aline 



t^ For some dosses of Advertisements, Special and 
Higher rates are required. 

Tbe above are cbar^eB per a^ate line — about eight 
wordB per line. Tliis notice shows tbe width of the line, 
and IB set in tutatp ty: e Rnpravinjrs may head a^iver- 
tisementB at the same rate per ajzate line, by measure- 
ment, as the letter press Advertisements must be 
received at PubllcatiOD Office as early as Thuradav 
momiDff to appear in tbe followlne week's issue. 




There are monarchs, there are monarchs, 
Men of every clime and hue, 

From the Czar of all the Russias 
To the Prince of Timbuctoo : 

Monarchs good and monarchs famous, 
Monarchs short and monarchs tall ; 

But the best is our Monarch- 
It's the Monarch of them all. 



Monarch 

King of Bicycles— A Marvel of 
Strengtii, Speed and Reliability. 

4 models. $80 and |100, fully guaranteed. Por ohUdreD 
and adults who want a lower price wheel the D^/lance is 
made in 8 models, $40 to |75. 

Send for Hooarch book. 

MONARCH CYCLE 
HFO. CO., 

Lakei Halated and 
Falton 8ta., OHIOAOO. 
83 Reade Street, 

New York 





AU Price I 



nicycifls, Watches Gnnfl, Bn^M. Harneu, 
Spwing MacbtnefOrgani. Fisnos ^tttw,Tooi» 
>ca)e« of ail Taiietiei and lOOu otherarttclea 
Lists free. CbioasoSo&lk Co.* Chicago. 1)1. 



WE ARE BUILDINC 



The Celebrated- 



HORNSBY-AKROYD" 

'-^ OIL EN8INE 

The De La Vergne Refrigerating Macliine Co. 

FOOT E. 138TH Street, NEW YORK. 



W^ r^FINETOOlSlHWERYSHOp. 

'^^T- Cji.BESLY& CO. 

Mti«KNCY. CHICAGO, ILL.U.S.A. 





IGVI^LES. 



SDo You Play Cards? 



Ridden by the Elite 

Of both continents. 



Q & 



Elegant in Design, 



Above H actua Isize. 
Send two-cent stamp and we 

Superb in Finish. "»"^sitFREE 

THE ACME OF PERFECTION IN CYCLE CONSTRUCTION. Our SOUVENIR GAME COUNTER 

Art catalogue describing ladies' and gentlemen's models free by mail. 

INDIANA BICYCLE CO., — indianai^glis. ind. 



Every Bicycle Rider WiU Want It! 

The Only Perfect Adjustable Handle Bar yet produced 

- - • Be sure and see the Love!! Adjustable Handle Bar and judge for yourself. 

LOVELL DIAMOND CYCIjES, 14 New Models for '96. 

Send for lUuttrated Oataloriie with /ull particulars. 

JOHN P. LOVELI. ARMS CO., BOSTON, MASS. 
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THE A105T Popular scientific paper in the world. 

^ESTABLISHED 1845. 
Circulation Larger tlian all Papers of Its Class Combined. 

Only S3.0O a Year, incladina: FostRffe to United States, Oanada, and Mexico, 84.00 a Year, 
including Po§tnKe to nil ronntrlea in the Poatal Union. 



This unrivaled weekly periodlcal.now in Its fifty-first 
year, continues to maintain its blffh reputation for 
excellence, and enjoys tbe largest circulaticii ever at- 
tained by any scientlflo publication. Every number 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, iSgr, for a coml)ined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 



contains sixteen lanie pages, beautifully printed, ele- 
gantly illustrated ; It presents In popular style a de- 
scriptive record of the most novel, interesting and im- 



portant advances in all the principal departments of 
Science- and the Useful Arts, embracing Biology. Geo- 



logy, Mineralogy. Natural History, Geography, Arcbae- 
ology, Astronomy, Chemistry, Electricity, Light, Heat, 
Mechanical Engineering, Steam and Railway Engineer- 
ing, Mining, Sbip Building, Marine Engineering, Photo- 
Sapby, Technology, Manufacturing Industries, Sani- 
ry Sugineering, .^iriculture, Horticulture, Domestic 
Economy, Biography, Medicine, etc. A vast amount of 
fresh and valuable Information pertaining to these and 
allied subjects is given, the whole profusely illustrated 
with engravings. 

Each issue contalnaa full list of inventionsf or which 
patents have been granted by the United States each 
week, giving thenameof the inventor. The Notes and 
Queries department, with its full answers to various 
questions in mechanics and general science, will alone 
repay the reader for a full year's subscription. 

The most important Engineering Works, Mechanisms 
and ManufactureB, at home and abroad, are represented 
and deBcribed In Tan Scientific Aubrican. 



gb abounds with fresh and interesting subjects for dis- 
cussion, thought or experiment. It tends to improve 
the mind; encourages to self-exertion, activity and 
development; furnishes hundreds of useful suggestions 
for business, and for simple light and profitable occupa- 
tions. It promotes Industry, Progress, Thrift and In- 
telligence in every community where its circulates. 

The Scientific American should have a place in 
every DwellingjShop, OiBce, School or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmera, Teachere, Bdi- 
tora, Lawyers, Pbyaiciana, Clergymen— People in every 
walk and profession In life, will derive satisfaction and 
benefit from a regular reading of The Scientific 
American. 

As an instructor for the young it Is of peculiar advan- 
tage. Try it.— Subscribe for yourself— it will bring you 
valuable ideas; subscribe for your sons— it will make 
them manly and self-reliant; subscribe for your work- 
men—it will please and assi st thei r labor ; subscribe for 
your f rlends- it will be likely to give them a practical 
lift in life. 

One copy of The Sciknttfic AMERiGANand one 
copy of The Scientific American Supplement (see 
prospectus below) will be sent for one year, postage pre- 
paid, to any subscriber in the United States. Canada, or 
Mexico, on receipt of HCTen doilarHby the publishers. 



Scientific A>me>^ican Supplement. 




Published Weekly. $5.00 

This !■ a distinct paper from The Scientific 
American, but it is uniform in size with It, every num- 
ber containing 16 octavo pages. The Scientific 
American Supplement embraces a very wide range 
of contents, covering the most recent and valuable 
contributions in Science, Mechanics, Architecture, and 
Engineering, from every part of the world. Every 
number contains several illustrations, consisting in part 
of Important engineering works, in progress or complet- 
ed, both at home and abroad. It presents the most 
recent papers by eminent writers in every department 
of science, and every number contains Information use- 
fnl to engineers In every department of industry, civil, 
mechanical, electrical, etc. 

Translations from French, German and other for- 
eign journal s, accompanied with illustrations of Grand 
Engineering Works ; also of Naval and Mechanical con- 
' ructions of magnitude, projected, progressing, and 

tmpleted, at home and in all countries abroa d. 

The moat important papers read at Scientific Con- 
ventions, by the best and most profound thinkers, will 
be found In The Scientific American Supplement. 
This paper, when preserved and bound, forms a most 
useful encyclopedia of information, and presents a com- 



a Year, including Postage. 

plete history of the progress of the times in the Sci- 
ences. Arts, and Mechanical Engineerinic. This paper 
contains no advertisements. A catalogue of subjects 

fiubllshed in The Scientific American Supim^ement 
s furnished on application. Thisls found of great ser- 
vice to such as are informing themselves or making a 
study of any special subject In any department of sci- 
ence or m echanism. 

Price— f5 a year, in advance : or one copy of The 
Scientific American {see prospectus above) and one 
copy of Thk Scientific American SupplbJment both 
mailed for one year for $7, payment In advance to the 
publishers. 

To Foreign Subocribrrs.-Under the facilities of 
the Postal Union, The Scientific American is now 
sent by Post direct from New York, with r^ularity, to 
subscribers in Great Britain, India, Australia, and all 
other British Colonies; to France, Austria, Belgium, 
Germany, Russia, an<1 all other European states ; Japan, 
Brazil, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada and 
Mexico excepted, $4, gold, for Scientific American, 
one year; $8.50. gold, for both Scientific American 
and Supplement for one year. Tbis includes postage. 



The Scientific American Building Edition. 

Published Monthly. $2.50 a Year. Single Copies, 25 Cents. 

Many other subjects, including Sewerage, Piping, 
Lighting. Warming, Ventilating, Decorating, Laying Out 
of Grounds, etc., are illustrated. An extensive Com- 
pendium of Manufacturers' announcements is also 
given, in which the most reliable and approved building 
Materials, Goods, Machines, Tools, and Appliances are 
described and illustrated, with addresses of the 
makers, etc. 



This Is a Special Edition of The Scientific Ameri- 
can, issued monthly- on the first day of the month. 
Each number contains tbiri^y-two pages, formine. 
practically, a large and splendid lYlagnzine oT 
Areliiteciure, richly adorned with Elegant Plates 
and with fine engravings; Illustrating the most inter- 
esting examples of modem Architectural Construction 
and allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost as well as the more expensive. Drawings 
in perspective and in color are given, together with 
Floor Plans, Costs, etc. 

No other building naper contains so maiiy new archi- 
tectural plans regularly presented as the Scientific 
American. Thousands of dwellings and other build- 
ings have been erected on the various plans we have 
issued during the past few years. 

Architects, Builders, and Owners will find this work 
valuable in furnishing fresh and useful susgestions. 
All who contemplate bvnldinG: or improving homes, or 
erecting structures of aog kind, have before tbem in 

this work an almost endlms series 0/ the latest ami best 
exiimplfa twom which to make selections, thus saving 
time and money. 



The fullness, richness, cheapness, and convenience of 
this work have won for it the IjnrcrNt Cirrulation 
of any Architectural publication in the world. 

Bon nd Vol umeH of the whole work, from beginning 
In 1886 to close of 18%. may now be obtained at this 
office, or from Booksellers and Newsdealers. Price, 
stitched in paper, 92.00 per volume of six months' num- 
bers. Two voltAues per year. Foiwarded to anyaddress 

Including all the separate diagrams and engravings of 
construction details, each volume presents not far from 
one thousand illustrationi>. I'he reading matter covers 
a large variety of useful imd excellent subjects,' inter- 
esting to every one. No architect, builder, contractor, 
engineer, or householder can afford to be without this 
splendid work. Lt is full of useful information, and its 
illustrations have a permanent value for suggestion and 
reference. It never grows old or useless. 



^^Thp Hnrest way to remit Is by Postal Order Draft or Postal ^ote. Money carefully placed inside of 
envelopes, securely sealed and correctly addressed, seldom goes astray, but it is at the sender's risk. Address all 
letters and make ail orders, drafts, etc.. payable to 

MUNN & CO., Publishers, 361 Broadway, NEW YORK. 




Impro^mcnt the Order op thc Aof.' 



Three New Model 



'SmithPremierTypewriters 



Nos. 2, 3 AND 4 



HAVE YOU KXAMINED THEM ? 

Many Implements Heretofore Overlooked by Other Manufacturers, 

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U. S. A. 

Branch Offices in Twenty-Nine Principal Cities in the United States. 



FllfilMPQ Boilers anil >lnrbinf^ Too 
b n U I n u w ^ and Second>hand. Ser\A stamp 
^^Machinery A Supplies.^' 



_ _ . New 

stamp for paper 

P. Davis, Rochester, N. Y. 



"JlME 

M from its earli- 

^B est conception 

^ to the latest 

production — 

years of solid 

researcli— 

is Yours— > 



If you say "Send me 
Catalogue No. Wi. 

v/ith your address to 

The 

Waterbury Watch 

Co. 

Waterbury. Conn. 



Exact size watcties. 

"Elfin" 

'Addison" 

"Rugby" 




IFSSOP'S STEEL^"bVsT 

Njl- FOR TOOLS, SAWS ETC 

W" JESSOP *,SONS U9 91 JOHN ST. NEW YORK 



PRIESTMAN SAFETY OIL ENGINE 

*• Phenom^naUy low in cost o] operation."— FrankJIn Inst. 

** "' sI'eam Kerosene, NOT Gasoline 
NUR 

ENGINEER 

Economical, Simple, Safe, Au- 
tomatic. For Electric Light- 
ing, Pumping, Milling, etc. 

PRIESTMAN 4 COMPANY, Inc 

Front and Tasker Streets, - - I'Uiladelphia 




There is hardly a USE OF POWER 



In Factory, Mill, Store, OfBce, 
Elevator, Creamery, or 8hoi>— 
or on the Farm, the 

"CHARTER" 

is not now fllling. It Is also run- 
ning Boats, WeU Drills, Pumps, 
Dynamos, Ttareshlng Machines, 
etc. Of course It also uses Qas. 
ollne. 



CHARTER GAS ENGINE CO., P.O.Box 148, Sterling, III. 




The Bartley Direct Running Saw Mill 

Most complete, compact, 
and substantial Portable 




Saw Mill now on the 
market. Can be set 
up anywhere. 
Cuts all kinds of 
lumber. Entirely 
self-contained. 
No lost power. 
Hundreds in use. 



Hf Write Jof lUustrated Catalogue. 
WM. BARTLEY & SONS. Mffrs., Bartley Station, 



N. J. 




DOES 
ANY- 
THING 
PHOTOGRAPHIC- 

™« Pocket 
Kodak. 

Pocket Kodak, loadeil for 13 pielurn, 1^x3, - 9&'00 

Developliig and PrlntlnB Onlflt, ... 1.60 

EASTMAN KODAK CO. 



Sampuphoto andhookUt 
for two a^eni stamps. 



ROCHESTER, N.Y. 



Tll« 



Columbia 



Bicyei* 



Pad Calendar 

For 1896 




YOU NEED IT. 



A Desk Calendar is a necessity — most 
convenient kind of storehouse for mem- 
oranda. The Columbia Desk Calendar 
is brightest and handsomest of all — full 
of dainty pen sketches and entertainitis 
thoughts on outdoor exercise and spor£ 
Occasionally reminds jou of the superb 
quality of Columbia Bicycles and of 
your need of one. You won't object to 
that, of course. The Calendar will be 
mailed for five 2-cent stamps. 

Address Calendar Department, 

POPE MANUFACTURING CO.. 

HARTFORD, CONN. 
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